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(57) Abstract: A protein monitoring the activity of a small GTP-binding protein which makes it possible to measure the activation 
or a non- Invasive small GTP-binding protein; a gene encoding the above protein; an expression vector containing the above gene; a 
transformed cell and a transgenic animal expressing the above protein and carrying the above expression vector which is useful in 
measuring the activation of a non-invasive small GTP-binding protein; and a method of measuring the activation of a small GTP- 
binding protein by using the above protein. 
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^j^ m m 

^^yy<^mwf. GTY>^^^9yy<^mt\.^om%'h^^^:> \t^<D^x^m 

^nx^Tl^-So <R^^fiGTP^'^5'>^N*:7^^{iRa s7t^U-. Rho 
yrl^)-. Rabr^T^U-. Ran:7T^U -tx ift^ibfl^ iScM. 1 ) o d 

"PmCT P^^3^ y^^^WU. GDP tr^-^ bTV>>5^SmfcM t G T P iz^^ 
bTl^-S^ftfkStora^if-r ^^l/LTV^^ (HIS) o GTP^-^Mti^n^' 

n<oGTFf^^^yy<^Wizm^^^£m^^yy<^mizm^v. mmm^yy<^ 
m=^f^mt-r^o g d p^^m^ gtp m^miz-t^ Km^mm-r ^^yy<9m 

it rr- y^^U:t^ F^MH^-e*. D . G T P ^^M^G D P m^Mizm-T^ 

m-^mm-r^^yy^i^mitGTPimi&mmm (gt pt— iff^mm^) x-h 
6o fkGTPH^m^mmmit. ^-^ufcGxpcDjoTk^p^iSisu i§imu>^ 

^ M ^ $ -fr T G D P ^ ^ b ^ -fr ^ <k -5 { c ® < o 
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-rcD^S^^* G T P i'^^N'^KcDGTP ^-^M G D P ^-^MOSlfc^^^ 
6^^^^A^$>'So a^E. iBBSl^'ecD^^^SG T P^-^:5^ >^^•:7^©G T P^-^M 
tGDP^'^M0ait^ii-<'5:tr!*i:bTli:?)c®-O7&^J; < ffll^t>nTl^<5o 
(1) 5>?:tT-r V h-'^^'P i trJ:^^a^^Jfflt-'5:^j* : «^^^P i "T 
^fSst/ccD-^^^a-^ftGrP^^^J^^^N'^^^M^m^U ^^LTl^-5GTP*^J; 

o*GDP^^M:7nvh:r5:7^-CT^j|lb^»t- -5 (:fi:fi)t2) o 

B«^7!>^(c$nTl^'5o ^tc^ mt^iy^ji-c^i&^^&GTP^^^yy^c^m^m 
f&^i^&GTPm^^ y^<i^m<Dmmt^m^mm[^^^\,^^tmi=^pix^^m 
$>^o LA^u zti^x(D^<t^^:^mxi-imm^'^m^tLxLtotci6. 



BNSDOCID: <WO_0134766A2_L> 



\ 



wo 01/34766 PCT/JPOl/00631 



— :^r. ^mmzis\,^X^>y^^m^^W.<t-r^W^tLXitGFP (green fl 
uorescent protein ) ^ffll^5:^&A^»^nTV^-S (:3:®t4) o GFPitmi^^ 

fe-5o m«E. mmpixcD^ >y<i7m(^m^=^m^^oizij:<m\^^i^tixiy^o g 

FPirUTIiCFP (cyan-emitting mutant of GFP) . YFP (yellow-emitt 
ing mutant of GFP) f£ti)<;^0. ^tih>=^^BiLtz^ yy<i7WtLXE 

GFP (enhanced green fluorescent protein) > ECFP (enhanced CFP) > 
EYFP (enhanced YFP) ^ EBFP (enhanced blue-emitting mutant of GFP 

) tit (45:BJiB#{cfc^^T. zn<h^^ t&xcF pmm^ y^<^wti^o:> f)< 

f So 

^ t»{rGFP^j;c:fflb/rSt^l5^LTFRET (fluorescent resonance energy 
transfer ) ^ffll>>5 t>©7&^fe'5 (3S:g^5) o F R E T t {iJ[UT®S.^^m^o 
Wijft<mmA^^aBtl^6^m^<^tl'^'n\aex *>J:Cf Abex xm^^n. Aae 
mfc^O^Abem cD^fc^-en-en^^tf S t-T-So CCD^. AfcJ:0'B75>^c:<ig^ 
(Ci?^EU AaemT&^Abex A^ockC^BOM-^^C Aaex CD^^ 

^::tiz^t). ^>^<!7W(Dm^m<t^^lii-r^cti)<^mx$>^o EBFP*> 
i:C/EGFP. ECFP*jJ:t/EYFP©2-tr«;/ h<DGF Pmi^^ yy<^MU. 
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YF^y^^^WhY-RF. TW^ t Vfz 1 ^^^^^^ - iz J: SM^iSli. lu 

-t^m.^T-mcTFrn^^^ y^<c^m ; yy<^m^ 

mmmm^^mGTFm^^ y^^^m<Dmmt(Dmmz.mm-^mfSMm.^^ ^ 
-^uw'r^^m.u^^tifzm^isj;:t^v'7yy^'j:^^v^m^ fi^hmzm^ 
^y''<^m.^m\^^^^^^mci:F^^9yy<9no:>mmt^m^-r^:^^. ^ 

F t G D p jfe-g-Mosjt ^M^-r -5 ::^&^ji#fc-r sct^B6<jt-r6o 

Cn ffi;^^fiGTP^'^^>/^•^McD^gp*/;:{i— SP. M^S^^^SGTP^ 
-^r^ >yN'^^^cD^6«j^ y^<^m.(D±Utfz\t—U^ G FFT ^-\zzr^-^ yy<^ 
McD^SP*/c{i-gp. IBLtfGFF ¥±-^y^<^m.(O^U1^fM--^i}\ ^^y 

C2D itj^ cn mML<D^^^mGTF^^^y^<^m(j^m^=^=-^-^y''< 

C4D mm (3) am®liim^::':5^-^fii^bTni:'5BMfe|g^^nfciilia> 
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{iGDPtcjfe'^brv>Si::F?gtt<fcM'e$>t). :i ziz^r^y Uzti' K^S^SI 
mi^ (GEF) 7&^'f^ffl^-Si:GDP;5^GTP{CgS^$n. ^St^YkM t ^ o 
Yt^n/cGTP^-^J^y^N'^^Mti^lit^Yfc^^c: U -e©#^fitJ^j:M6<Ji^ 

y^<^witGTPyi(.m^mmm (gap) ??«ETCGTP*<GDPtr7KP^n. 
^^'j >ii (Pi) ^]Ssiu ^ tcr)^fsmtmtzm^o 
^2m\t. F R E T ^^jffl u/iig^^a G T p m-^ 9y^^^ wo^mmmm.^ 

©JUS^^-To -O^TtiiS^^SGTPJ^-^i^^^N'^MtbTRa s^. 
^>^<:7mtVXRa f ^^(rtoTl^^o GFP t tT0>l^ 

^-SCFPCcyan-emitting mutant of GFP) {i4 3 3 nmCD^XWs^^tl^ 4 7 
5 nm^€i:^<t-r'5^^Sclt-r'So — GF PT:^-tr:/3^-:^ ^^x'^Mi: bT 
*!»I^-r-5YF P(ye How-emit ting mutant of GFP) {i 5 0 5 nmCD3fcT'lsii^$tl 
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-y^-^ >^N*^M*Ji:a^/*/i{iG F P Y')r-^yj^^m.h\.X^ Ctl^^fflV^ 
§ct^)-C^-5o ^2S^©T^{c^-ri:9(c. Ra sO^g^fkfjCii. 

^Ui-^ C F P t:fymnX\^^^(D'CC F P*>^ Y F P^<0:sL:^)V^-(DWmth 

(EGF) CDSSftl) Ra s^^^S-ttYbMC/jT-St. ^6<J3^ >^N*i7®R a f CDR a s 
i^^m^ (RBD) YFP tCFP*^i£^(r^T. -e:©^m> 

CFP7&^^YFP-^<DJi:?i;l/4^-cD^tT. ^tltr^-^ YF P7&^^(D 5 3 0 nm(D 
^3fc7&^m^^n-5<):^c/i-5o tJ^oT. Mi^Blf^ Orfii^^^ Ra s cD^-^fblfj 
^) {CfctJ-SFRETiS&^^M^-rSClirlCj:^). R a s O^Sfb^fflil^t- 6 C 

^3 0{i. KpRafrasl72 2 ©^it^^f o ^^^i^rJ'-ti 

(CEYFP-Ras-RafRBD (Ra s^%mm -EOYV<Dmtfl^m 

m4m\U zf'7X^ KpRafrasl72 2 cDlif^M^©J^SiE^*>i:?J^^ 

f^5mit^ ^5^$ KpRafrasl72 2 ©jaf^M^©i^^@E^Jfc 

^6^{i. 7^5X5 FpRafrasl72 2 CDjfflf^m^Oi^SSSM*? .fcO^i^ 

mimit. m^iry^<^MR a f r a s l 7 2 2CD^3fc-:/o:7^ o 
HEK2 9 3Ti9)l&CpRa f r a s 1 7 2 2 t ^T^ V ? U:*"^ K5^SI@^ 
Sos^m^:^^^- (pCAGGS-mSo s) $>'5V^{iGTP7jcPiSii^^G 
ap lni3IS.^^3^- (pEF-Bos-Gaplm) 
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m±miZ-Dl^xmmi&M:A Z 3 nmcr, mMA 5 0 nm~5 5 0 nm(C 

*>»^^S o sJipRafras 1 722 t p C AG GS -mS o s h5 > 

s.^ V Ufc^-^fr^jij-^R a f r a s 1 7 2 2 cDm3t:/D 7 ^ -;l/-efe^ c 
GaplmtipRafrasl 722i:pEF-Bos-Gapl 
h^>:^:7i^ h L/c^-^tCfeft^R a f r a s 1 7 2 2 cD^3fe:/D 3^ >f 

^8 0{i. IIS:J^>^N*::7WR a f r a s 1 7 2 2 CDGT P^^:5^ >^n':?WJiCD 
GTPtGDPOifc (GTP/ (GDP + GTP) (%) D (cSt^^Sft^SfS 4 
3 3 nm-e©jS:g4 7 5 nm tfflifSB 3 0 nmOm^feSfeSit (ffl^S 5 3 0/4 7 
5) ^Tscto HEK 2 9 3 T^B&(CpR a f r a s 1 7 2 2 i:^>er J^iScDrT — 
>?^^:t5^K^g|@^So slim<^:5^- (pCAGGS-mSos) 
tiGTPTKj^ffiiiS^^Ga p \ mm^^^ ^- (pEF-Bos-Gap 1 m) 
hUy^io 4 BI^F^^^^JC^P i^ilU Rafrasl72 
2^6LGFPfn:(*:T'ftga:l^b/c:^(r> Rafrasl72 2 tr^-^LTV^-S G 

TPfca:cjfGDP^^®i^o-ehr^7>f-r^iis. ^sl/co nmzm, 

Oi«tg4 7 5 nmtS^gS 3 0 nmOmTtS^JgJt^SH^ L/Co Ra f r a s 1 7 
22Ji©GTPcD»(rtjc# brm^StSitTi^itSS ^ tl -5 c 1 ^ , 

^9iati. IIS:^ >^^•:7MR a f r a s 1 7 2 2 ^^mt-'SMlJ^T&^^^n/c 
d i:^^t-o N I H 3 T 3 W^V:. pRafras 1 722^h5>X7i^'hb 
. ^8a^3T3-Ra f r a s^^^liL/co ^fla^^^ffcU SlG F Pfitf^^m 
V>T-r Ay :/o .;,7^>f >rtCTR a f r a s 1 7 2 2 ©^m(Col.>T«I^L//io 

^ 1 0 3T3-Rafras m^^^^^fzYL a s ^tSYbCDjSPtff^^f o 
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3T3-Rafra s^BflS^EGF (1 tis^ml) "CfmU ^Om^XA 3 

3 nm<DmM:TmmLf^^^-:fuy ^ -JU 5 0 nm~5 5 0 nm) 

mi imit. KpRa i - c hu 3 1 1 ©^j&^^-To ^<y^m-y 

mi 2 0{i. KpRa i - c hu 3 1 1 ®iam^^C*>{t ^j^^SE^J 

m 1 3 :?'9x^KpRai-chu3ii <Dmmmmz:is\f^^m^n 
^^u^fm^n^r^ jm^m (o-:^^) ^^-To 
m 1 4 ^KpRai-chu3ii (om^mm^^i^if ^^M^m 

m 1 5 0{i. 513.3^ >^^•^^®R a i - c h u 3 1 1 (Dm^t-^^r^y ^ -Jl^^-t 

0 HEK2 9 STtoSaCpRa i - c hu 3 1 1 t :rT::i> 5t K^^SIS 

3 G5iim'^^':^~ (pCAGGS-C3G: 9 tc^lfe) $>^V^tiG TP 
TKfFiSiiS^mr a p 1 GAP I I mm.^^^- (pCAGGS-raplGAP 

1 I ; 35:i^ 9 (C^ife) t^^) >m:^JliyOI^mtZX h'yyxy hh^ 4Sm 

4 3 3 nmtr-C. jfe;g4 5 0 nm~5 5 0 n m(Cfe{t6^3t3^K^m3fc^^3fcS 
mzxmMVfZo mi 5^{r:^-rr5:7CD:&ffl«?>^{C*?{j--5)C 3 Gtip R a i - c 
hu3 11i:pCAGGS-C3 G^^iZ h^yxy h l^tcm^iZislf^R 
a i - c h u 3 1 1 (DWi^zfay^-jix-^fJSCt^^ r a p 1 GAP I I tip 
Rai-chu31 l^pCAGGS-raplGAPI I ^^izh'yy^y x. 
^ h b/c^-^jr^jlj-^R a i - c h u 3 1 1 CD^3fc:/a :7 ^ -yl/T'^-S d 

•To 

m 1 6 ^KpRai-chul58 CD^^^^^-To --K- > 
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^1 imit. Zf^Xl KpRa i - chu 1 5 8 CDfif^M^dfelj-^i^SiS^J 
^1 8 0{i. 1/^:^1 KpRa i - chu 1 5 8 ©aS^^^tr^jlj-^i^SSSJiJ 

is^zff^m^n^r ^ ymmn (o^^) ^^-r* 
^1 9S{i. KpRa i - chu 1 5 s <omwimm.izi^\f^mmmn 

^2 oma. >^^*^®R a i - c h u 1 5 8 ©^^:/d 

o HEK2 9 STMSaCpRa i - chu 1 5 S t^r^> S ^ V^mm 
^CalDAG-GEFII (pCAGGS-CalDAG-G 
EF I I I OC^m) fc-SlMiGTPTKPiSiiP^Ga p 1 m^S.^^^ 

(pEF-Bos-Gaplm) ^'J ygSi^^US/*!? A^{CT h ^ >X:7 i ^ 

bb. 4 si^p^^n^tc^Ba^pi^fku ±m^mzo ^_b?t{co 

t>Ti6^Bjg[S4 3 3 nmtCT. mM:4 5 0 nm--5 5 0 nm{r*>Jj--Sm^^J^^ 
^*^3^7fe3tJKtf-{wTffl!l^b/Co ^2 O0(C^-rrr^7©:&iB^C*j{t'5Ga p 1 
m{ipRai-chul 58i:pEF-Bos-Gapl m^^(r h ^ 

h b/cJ^^{r*>Jj-§R a i - c hu 1 5 8 cD^^T/a :? >f -^'UT^^ C 
CalDAG-GEFI I I(ipRai-chul58tpCAGGS-Cal 
DAG-GEF I I I ^^izh^yxy h L/ci^-^trfeft^R a i - c hu 

^ 2 1 Sii. :/5X^KpRai-chull9 (DmWimmz:is\f ^S^MUn 

^2 2m\t. KpRa i - c hu 1 1 d <Dmmmmzis\f:^mmmm 
:^j:tj^i^m^n^r i jmmn (oo*t) ^^t-o 

^2 3 0li. KpRa i - chu 1 1 9 CDSfl^^d*? {^--Si^SiE^J 

^2 4 0l±> 5im3^>^^'^MR a i - c hu 1 1 9 ©^^felTn 7 ^ -^I'^-^'T 
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o HEK2 9 ST^IiatrpRa i - c hu 1 1 9 t/r(ipRa f r a s 1 7 2 2 
trr:z.>Si7U:t^V^mmj-So sl^S^^i^- (pCAGGS-mSos 

Lx±m^m^o m±miz-D\,^xmmm&A 3 3 nmicr. i&mi 5 0 nm—s 

y<D:^m^iZi^if^MmitpRa f r a s 1 7 2 2 p C A G G S -m S o s ^ 
^{rh^>:^:7x^ h L/cJl-^tcfeJif^R a i - chu 1 1 d (D^jftzf^y ^ - 
JVXh^Ctt:. mmhOitpRa i-chul 1 9tpCAGGS-mSos 
h5>x:7i h Lfzm^iZisif^Ra i-chul 1 9©^^:/a:7^ 
-JIX$>^Z. t^^-To R a i - c h u 1 1 9 Xii^^M (Rafrasl72 

2) ^r:=-y s ^ Y^'^mm^f-izM-r^RmmmmLxi^fzo 

^2 5 0{i. ±^mm.mmm^ (EGF) ^Jn(cJ:^J|BB&l^{C*>fj--5ECFP 

mmiyx^A^mi^x^ m^A 3 0 nmcomi^^^mmvxm^m&A 7 5 nm 

*?«i:c;5 3 0 nm-e©®^*0i^6<j{r|$j#U ^^®03{>>e>E C F P*> JiO^E Y 
FP©m^3^!g^^J6/Co 

GTPM^MO^&^^aGTP^-^^^^^^^MTi^ 
^iS^^fiG T P^^^ >y< ^ ^©^6<J:5^ y^^'pm.^ GPPT ^"^it^-^y^^ 

1 0 
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mit^ ms&^i^yy<i7m(Dri jmmnu^f}<mmi^tzimmmzmm^nxfs: 
. ^m^>^<^mf)<m'r^mw^^^±timmi^^mhn^^'DX$>tntmm^y 

t7^»^'^'^U -ecD^m. GFP K-^-- :S^>^N-^^M7&N^GFPTi7-tr:/3^-:^>^N- 
3^ >y</7^cD— M^^^6^(r^U ^J^-i' >■/^•^M^fflV^^, FRET^ 

^jm bf^^s^j-^SGTP^'^i' y^<^mco^mt^m^-r^y3mor>mm^m-ro 

^cj:4b\ ^:BJMS{rfel^■rFRET5^l!I^t(i. G F P K-^-i' ^^N'r^Mtc^f-S® 

FRET^I^^f ^/;ia6(r{i, i) G F P K-^-CDil^X-^^ h 5 A t G F P 
T^^r:7':J^-©®3tx^^ h5AtcDS/j:^), ii) Y±- ^ ^ -f^a:>^ 
n.< iii) K-^-©^^^-^ > h tT^'-tt/^'-CDlR^fe^-y V hCDBSlSlOS 

1 1 
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n^h^m.Lfnm\i^£'c>fi\,^o c©i:^c. gfp y^^-f—tcFPT^^y^r 
- ^mm hxmmm tr f r e rcDSimx^&m.^^ ^ ^ ir itm^^i^m^^^ 
u ^fmmm<D^mmiz-'^(Dmm^M.iii^tixirs (b-r. pRETcD^^ti- 
mimmxh^o -r^it>-^. FRETo^mi^^i^^oj^is^^tcs-^^^Bcnf 

G T p 3^ ^ nt^mmmvz^o^wm^ ^ MO'^^jc^-^t- t 

f^:b^#'5GFP Y'i'-^y^<'7m.hGFPT'7'^':r9-^y^<^m,ho:>f^x%L-f 

-5 F R E T ^ -It ^> CDT. -e ©fit^Bfi^fffilit tc:^ ^ I ^o 

^]tGTP^'^i^>/^•^^®®^^YbB^r^^c*>^J■§FRET5?&^cDll (JIs^t. 

FRET^^©||tV>9) ®lt:^^#]^,LT^l:^5^$n^i'5o <K^^^»GTP 

M-^i^ y^<^m.<Dmmm\m^^\i^ f r e T3?&^cDii*^':^^v>e. ^^^^ 

^^'-^yy-^^WiZ^tf^iS.^^mGTP^^^yy<C7mtmi&^^&GTPf^^ 

ti)\^if^^'y)\^%mt\ ti)\^^^^'y)\^%^m\z^^-t^^^^m.G^p^^9 y^< 

1 2 
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m (2) ^^m^f'otl. mm (O *^J:^»*H.>o GFPT^-bzr^-:$^yy<C7 
. mi&^^MGTPI^^^yy<^m(^Utif^^y^<^M. GFP Y'f--:$^>y<i7W 

^mf^(Dm.^.f}^'h'R a s T ^ u -izm-r?> hoibmt l < , 

^-etjRa sy^l ';-(rMt-^t>®*^J:^^f^bl>o J:*)l¥t<{i. H-Ra 
s> K-Ras> N-Ras> R-Ras^ RaplA^ RaplB> Rap2 

^ 9 fl^^^lF-MiG T PJfe-^i^ >^^'^M*^GT Pi^-^Mir/jTo 
tiRa f */c{iRa 1 GDSX$>^o 
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mCTP^^^y^^C^mti^Rap 1 A-CfeO. mmS^y^<^WtiiRa 1 GDST 

>yN*^g^^H-R a s-e«>*). M6tl:5'>^N':?M;5>^Ra f -Cfef). GFPK'^-:?' 
>/N*^M*^ECF P-C^t>. GF PT^'-feT/^^-i^y/^^^^Md^EYF P-C^-5*^ 
. tfcit. ®53^iFaGTP^'^3^>^N'^'M*^Rap 1 AT?*>t). ^653^ 
7&^R a 1 GDS-efeO. GFP K-^-3^>^>'^M*^ECFPT'fe^). GFPT::' 
-t - 3^ >y ^ M*^ E Y F P -e^ o 

<g;^^»GTP^'^3^>^^"^7M. mti^i^yy^^m. GFP 

C^W. iS<i:tfGFPT i7-t'f^-$ryy<^m<D^^<Dmmit^ FRETx&^CDH 

M!IJ:«9EYFP-H- Ra s - Ra f - E C F P*/i:{iE YF P -R a p 1 A 
-Ra 1 GDS-ECFPT&^^ff t>n'5o cne>{C:fc'l^TE Y F P t E C 
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(^.tOff -5 dirT&^-et^o fct^lt^ H-Ra s*>i:CJfR a p 1 A-e^nti. if 

^•h^hfi^^y^<^m.U^^. R-Ra s-C^nti. 0*b<(il-'2 0 4t4. 
J:t)^*L<{i2 8 — 2 0 4 ffttCffi^-T^T i y i$SE^SP^A>^^i^3^ 

< a: ^ 1 <J: ^5$? * L < {± 1 ~ 2 8 ^ ^tr^f * L < li 1 7 ~ 2 8 ^©T ^ 
^Tfi0o/ct>(D7&^ 1 8 Oiji^-eMo/ct>(DJ:OFRET5?6^©II^Ji:^^-ti:/co 
ia^WbT/j:-5 bl^o R-RasOift-^. T$y5^^*>t)2 8 
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®^'^7&^^m^n^f-53^>^^•^^MSP^^V^9o tzt?L\t^ Raf (GenBank/EMBL 
7n7i/3y#^ : X03484) "C^nti. $f^b<{iRasM^M^ (RBD) . 
<{i^ «^*b<(i5 1-2 0 414. J:^)0*b<«5 1-^13 IfetC^m^f'ST 
^ y@^EMSC^*>^>nj'S3'>>-?::^MSU^^x Ra IGDS (GenBank/EMBL miu 
3y#-^ : U14417) Xhtllt. «^*t<{i2 0 2-3 0 9 J:05?*b<{i2 1 
1—2 9 TfiCtcffl^-T'STi yig@e^JaJ^7&^^>/X5 3^>^^•:7Kg^J^^^^f6C t 

FRET©^T-t/i5ISti7&Wr*^Tl^t^(f'etl^:5^>^^•^'MO— Sp-et> 

it'j^^^ < t h I j:f)»^L<{ii — 1 imcDxm^'Hhxfs^^cD^mif^ 

l^o fzt^lt^ EYFP®^^, ^(DT ljmmM(OtrJim^i^Jl^mmm::i^ 
1 l^CDT^y^CD^iS^^UT/<s:^*>©*W^bV>o ECFPcD^^. 
J:^0*L<(±1~1 ^t>{cif*L<{il im(DT^ym<DXm^'^lyX 

FPmm^>^<^moT ijm^mizies\,^x^ -ecD:^;u.-}?4^i/yu^^75>^^. 
y@?©<®^-e0*L<tii — 2 oi@^-e©. a:^if*b<{ii imtx<Dm^^ 
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4^^o;^^tc^aev^F R E T<D^T^M^-r^ tmm^ti^ i mco>^ >^<^m^^ 

F P Vi—^^yy^pmayr i j ^@E^j{c*> jj--5ffitcDgp<4{c*f btf -5 c hii^x% 

^ y^gg^cD:af4:6tJ^.«t LTti. Phe64Leu. Val 68L 

eu. Ser72Ala. Ilel67Th x flliif-m^ htl^o ^<^Xr>^lU 

m^mx-r^ d txm^m^i^^^<D±.m-^^ f r e Tydimo±.miiz<Dm^-b^ 
#^n^©-e^f * bi>o ^^®#A{i. 4^^©0Jis^^^ffli^'5:^rj£^. pgr 

U^^mXir^ct\z.XiO. ^T^-ys i7 ly-t^ F^!^a^^ G T P r — if ?Sti 

7&^^»ft>n, :Ei*:6<J{r{i, H- R a s ©T ^ y ^iJ^J{r*jv^T I 1 e 

3 6^L e uJC^Yk^-lir^li^T&^^tf e)tl^o *^*^6H-Ra s (C^jtj-^^MC 
ckO. ^^H-Ras(i. ^iS[®^^®^T'^>GTPT— tf?gmbH^(C*fb^ 
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o 

G F pm;i:j^ >^^•:7MS#®sr 0 fzfz^omm^±.m--r ^ z bfi. iztmn-^ 

ix.ti> 4^^cD/M3a<* (ER) ^tfi^r-^^k itoBafliJi«ES/^^^;u>^x ^*f^lnI•r 
^ ci 0 . ^BaF«3CD^Hif-e© G T p ^'^^j' w<D7g mt^it^M^-r ^ 

ci:*^pItgi:/j:O0*bv>o ^fz^ ^i^-r^J:^^. ^)!ai^©^H>T-C©GTP^ 
'^i'V^N'^MOGTPi^'^MtGDP^'&McDaa: (GTP/GDPJt) 
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Mo=' y:?* ym'(tWzi£\f^GFPT^-^-fi^-$fy^<^'mtGFP 

v-f—:$^yy<{7mommii)mm-r^o fzt^\t^ gfp Y±-^y^<i7mtGF 

^<fl^hFRETmm\iWp-r^o F R E Tx&^®^YbcDi|is. irflt>^^ FR 

7&^7&^-SSfe^li. ^9 fj^^^fiK :^ M©itfe^^if IR^ G e n B 

ankl?*^^A#U 4i^»© P C R^mv^fc:^^fe{r J: ^-SV^li^iJ^^^t U 

:¥^mm<o^=.^-iry^<9m.<DmW(,^ y^^^mt \^xum\izm\,^^ix^^^ y 

yN-^^©G e n B a n k/EMB L (Cifee^T ^^^-t 3 >#-^^Jg(Ttr:^-ro 
T^'-feyi/a >#^{i^:5^>yN':?MiS©m©fi&3ai^(C^t-o 
(1) <g;^^fiGTP^>&:5^>^N-^^M 

H-Ra s (V00574) . K-Ra s (L00045— L00049) . N-Ra s (L00040~ 
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L00043) . R-R a s (M14948. M14949) . R a p 1 A (X12533) . R a p 1 B 
(X08004) . R a p 2 A (X12534) . R a p 2 B (X52987) 

(2) m^i^y^^i^M 

Ra f (X03484) > Ra 1 CDS (U14417) 

(3) GFP V-f—:^yy<^mtGFPr^-\i':r$r-iry^<i^M 
EGFP (U76561) . EYFP (AVU73901 1) . ECFP (AB041904) 

tl^. EBFP (GFP(CJB(TcD3ocD^M<^Wt-'5t>cD-e^6 : Ph e 6 4 
Leu. Tyr66His. Tyrl45Phe) {rol^TJi^SCi^ 6 {3iB^$n 

(OWMMf^^^^9 ^-^ m(ipGEX-2T (Tvi/i- A- :? r ^'l^'^i/T 

> M^mf^mm.'^^ ^-^ mtipCACGs i:$mT) 

. fe^l^{it;>r>'UX^^'3^-. 0!lx.{ipShu t t 1 e (C L ONT E CHtfcS 
) (CJfA-r-Sc: tfc^Otf'SC tTi^T^^o ^-hhXlt^m.zT'y^^l 

. •t^;^WIsa^cos^Ba. t M^^s^HuvEctaBa. mmit\ WMmm 
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i:i>-e^^o M^^m^. Sim. CTPco^^Lt^i&^^mGTPm'^^y^^^ 

TPf^^iryy<i7^t^mmVXGTPy^GDPit ittcUGTPy (GDP + 

GTP) if) a^-rn^'^Jiit:) ^#aiL. ^^^izMm-r^FRETmm^mm 
Lx'^isb^mm^rf^ lt*j tj-i^. ^M^^Ha* /ctii&i^nij if ^ pre rwjmiz 

m-^l^X. GTP/GDPifc^^mf -5C tT&^-e^^o 

(Dyjmizmiznfimiffs:\^^f}K ^mfsnrnTritonxioo^^ts^m^m^^^x-simt-r 
^yjmf)mt{y\,^o "ssmitLtzmmiz^ gfp \^'i—^^yy<^mizM'r^mmjft 

ifct^li. iKrM4 3 3 nm) ^MltU tzt^ii^ mM:4 5 Onm7&^^,5 5 0 

ntcm^ftZfoy ^ •^jKDy'-^^miZ^ tct?L\t^ mM:4 7 5 nmCfctj-^GF 
P K:^-;^^>^'^^^cDm^3^]gt^a[:g5 3 0 nmiZ^\f^GFPT^-^zf$^-ir 
yy^C^mcDWi^^mtOit C (iSg5 3 0 nm(C*j»J-6^3fe^m) / (iS:g4 7 
5nmiZisii^mdft^m:> ) <&^aiU ^n^GFP K^-:5^>^N'i7M>i>^^GF 
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S^So smm^^S^- (pCAGGS-mS o s : 35:il)t 9 (r^m) ^^^sj© 

. ±m.mmMim^ (egf) i,zx^mmm^co>mm\zxK>nr) ^tii<^ 

ol>T{i. fzt^\t. GTPTKMiSii^^Ga p 1 m^m^^3^- (pEF-B 
o s-Gap Im ; 3^:^ 9 Ci2^) ^^mMm\zV^y7.y x.!; V-r^z.b{zX 
^)^T•5C^:*^-e^^o — FRET^e&^^CFP Y-i—^y^<^ntGPPr 
^M-Zf^-^ >yN'i7Mt®i^SI*JJ:0^:^l6l©I^Yb(r J:0^-r'5/ca6. FRET$?& 

(2) 

^3feSS^i^ (Carl Zeiss. Axiovert 100) tdHfe^tt^fei&^a:? >f J:^;® 
fe^m^fe^^ 7 71. - ^iix.. i^^ft?^^ C C D :^ y 5 cDt&W * b 

B«rS^fla^/i{««g&(rGFP K-^-- jJ^^^N'r^^^cDSft^^fc^MItU GFP K:^ 



wo 01/34766 



PCT/JPOl/00631 



ETmm^^ib^o ttz^ ^i)tmiz:^\f^mf!^ a^mm^^fj^^n^tifc, fre 
i^wt^mmhxGTpyGDPit^mm-r^b^ mv<it. UiM2 

M^bTGTP/GDPifc^^a6^o 2>CV^T% #^n/cGTP/GDPifc^. ^ 
a6^36T*Jl^/cFRET^^i:HiiftfJ'-5o f^Xt^"^. #t^0,"e©ffl!l^^.^C*> 
Jj-^ F R E T5?)!j^ tGTP/GDP Ifc^fflU^ -etl •>> ^S{r:^fiM^fF^-r «5 

f^mS F R E T3^^^^3fcm^^^ffll^r^^flfl^t-^/cit 
r% #ffilI^l^.^f-ecDFRET3?l[|^*^t>GTP/GDPJt^^a6'SC t7&<^te^^«r 
tJ^oT. *«ilWCiBflai^S/i{iWl^{w*>Jj-6<S^^SGTP^^3^>^N' 

TP/GDPii:^mi*6«j{cf#^c: tif&^-et-So 75>*>'S^Sit^mi>-s::^i* 

BfFH (1) (D-:f5mzits\,^x^nm\zmm'r^ctf3<x^^o 
^ a G T p >^ N- McD^&Ybo^^tc^ffl :/iitriaigm^ ^ - ^^^-r ^ 
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ffl V ^ 6 i&^i^A GTPi^^^y^<^ momi^it^m^-r ^:fjmi!)<mm^n^o 
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l®^^n6t)®-e(infl>o OTJw*Jt>T{i. hhH-Ras^Rast. 

b h c -R a f 1 ^R a f h h R a p 1 A^R a p 1 A hhRalGD 
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S^RalGDSi:. b h R - R a s - R a s ^rl^^o 

mmmi Ra f r a s l 7 2 2tcJ:^Ra si^^ftcDM^ 
(1) Ra s ^Ra f K-T-S^^p^ 5ite^©f^^ 

( i ) R a s M^f<Dmm 

R a s CD c DNA (Genbank/EMBL 7n7>3y#^ : V00574) t bX. -fe > 

xy^-r-^-hRasXh (5' -CtCGACATGACGGAATATAAGCTGGTGGTG-S' ) (@S^J# 
1) *Jci:a^T>^-tr>xy^-rv-R a s 1 7 2Ra f (5' -AGTGTTGCTTGTC 
TTAGAAG GGGTACCACCTCCGGAGCCG TTCAGCTTCCGCAGCTTGTG-3') (Se^]#-^ : 2 ) 
mmnDNAmMmmP f X CGibco-BRL Bethesda. U.S.A.) ir^ffiv^. PC 
R (^-K U ^ 5 — tfj^liStc:) J; D R a s © 1 ^t^n^ 1 7 2 fi©T ^ y ^lE^J 
izMlZ^ir:^ c DNAgC^<£:itiMbyi:o 

-tr>x:/^>rv-hRa s xh{i> 5' ^f^cDTm-v^vtcmmmmxh o I 

(Dm^^&(D^MW.ntR a s CD 1 8^4(DT ^ y ^Sa^JC^TiS-r -5 c DN 

AgP^^-cD^SSE^Jt^^^i^o — :Sr. T>^-tr>>^:/5-f v-R a s 1 7 2Ra 
f {*. 5'^^^^. Ra f cDRa s ^-^M^cDT $ y ^SS^cDT ^ y 5f^^M^ ( 
6 1 ^475^^> 6 7^*-e) C^tJS-T'S c DNASP^CDffilSmcDigSgB^ni, 9- 
-lE^ (T^SP) . R a s CD 1 6 6{i;i^t> 1 7 2<icDT ^ J WmmizMit^-t ^ c 
D N A SP^cDffiMilcDigSie^J 1 7&^ ^ /X -5 o, 
(ii) Ra f jtiS^cDiiiBI 

Ra fcDcDNA (Genbank/EMBL m-fi/sym^ : X03484) ^mmt LT. -tr > 
xy^^v-RafRBD-Fl CS' - GGTACC CCTTCTAAGACAAGCAACACT-3' ) (iS 
3) *Jj:a^T>f-tr>xy5-rv-Ra f RBDn 2 (5' -CCGGCCGCCCA 
GGAAATCTACnGAAGTTC-3' ) (SEJH^^ : 4 ) tltjiaP f x t ^fflt>. PCRj^C 
J:t)Ra f CD5 1^7&>^1 3 liicDT i y ifege^iC^flSf -5 c DN ASP^^itiPi 
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•tr>x:/5>r-r-Ra f RBD-F 1 5' ^^OT^T^bfc^JISS^^K 
pn I CDOTSCficDi^Sga^JirRa f <D 5 1<4A^^5 7 ^(DT ummmizMtoi 

RBDn2{i, 5* 5^^cDT^-e^L/c$iJ|?B^^N o t I cD^BrSP(i®i^Sg2^] 
tRa f ©Ra s Jfe-^^^OT $ /^K^]©:^7^1'jK4^>>'U^^0^ (1 2 B^St&n 

(iii) R a s tR a f ^ri- K-f-S^^;^ ^itfe^^ifilB 

firm (i) (ii) x^mm^tifzit^^^m^LfztcD^mmthx^ -t 

>xy5-r^-hR a s Xh*Jj:CJfT>^-tr >^:/^>r-7-R a f RBDn 2 i: 
HuiaP f xt^ffll^. PCR^(Cj:f)Ra s tRa f Kf -5 ^ ^ 5 itfe^ 

^^^^f-S c DNA^lii|igb/io #^n/;iDNA»fH-^P CR-b 1 un 

t I I-TOPO (Invitrogentt) lc5-ry-i/3>U If^tl/cP'^X^ 

(2) EYFP*>J;O^ECFP^Iiimt- 6^i^:5^-pF r e t 2 ©^S 

(i) pCAGGS-P TcDttm 

pBluescript-SKII ( + ) (Stratagenett) Ov^Ut^^ 
a > h^Zf^^-^-P 7 (5' -CGCCAGGGTTTTCCCAGTCACGAC-3' ) (@2^J 

5) t:/7-fv-P8 (5* -AGCGGATAACAATnCACACAGGAAAC-3' ) (iii^^-^ 

: 6) t^m^K mutmmizLxp cRmzjit^msL. DNAmtt^ntzo 
— mnmrnmrnm.^^ i^-pCACGs cs:^?) ^ec or i-c^Bfb 
. Ki e n owmmx^mMmitmmLfzo iki^x\ ttmDNAmfftmmmm 

^©pCAGGS ^:^T 4 DNA U fe'T^-^ L/Co #^n/c^:7:J^-^p C 
AGGS-P 7 ti^Mo 

(ii) EYFP^fe^Oiiim 

^:|ISffi0>|{r:fol^T{i. ^^©E YF P (Genbank/EMBL m-j'jrym^ : AVU73901 
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1) ^ffl^r^/Co COEYFPOcDNA^HMtLT. -tr >^y^-r "7- G F P 
-N2 (5' -GGATCCGGCATGGTGAGCAAGGGCGAGGAG-3' ) Cmmm^ : 7) fcJ:O^T> 
^■byxzfy^f-^-GFP-NS (5' - GGATCCGGTACCTCGAG CTTGTACAGCTCGTCCATG- 
3') (Se^JS^: 8) tlri^P f xir^mi^. P C Rj£C J: (5 E Y F P0^:gT 

■fe>x:/^>r'7-GFP-N2{i. 5' ^mcoTf^-V^lyfcUmmmBamK 
I ®§J®rSi5fi©i^SBE^J i: 3 igScDX^~'9-- t E Y F P CD 1 ti7!>^ ^ 7 &<DT i 

5>rv-GFP-N3{i. 5' ^morm'c^-i^tcmm.mmBamHi. Kpn 
I JsxzjFXho I cD#>v cD§j»rSP<i®i^Xia^ t^j^oE c F p©T ^ ymMn 

(DfjJiyn^iyJl^^mi0i, (2 3 3fe*>^ 2 3 9fet"e) (C^Eef'S c DN ASP^ 
(iii) ECFPitfe^OitiPs 

>j!:|l2li0»lC*>l^T{±> EGFP (Genbank/EMBL 7nv>3y#-^ : U76561) (C^b 
. PCR^^ffll^^4^^®:^j£{zJ:*9 4 0CD7 ^ y^gm (Tyr66Trp; Asnl46Il 
e: Meti53Thr; Vall63Ala)^#AU/c^>(D^E C F P t LTfflV>/Co CCDECF 
PCDcDNA^mmtl^X^ -trVXT^^-Yv-XFPNo t 2 (5' - CCGGCCGC ATG 
CTGAGCAAGGGCGAGGAGC -3' ) (ie^J#^ : 9) *>i:CKT >^-tr v-X 
FP-Bgl (5' -AGATCT ACAGCTCGTCCATGCCGAGAG-3' ) (ie3^J#-^ : 1 0 ) ^rfj 
^P f X PCR&trJ;OECFP(D^ST ^ 7 g^iS^JCji^lSf -5 c D 

NA^Jtifsb/co 

•tr>xy^>rv-XFPNo t 2(i. 5' ^^OTI^-C^ b/c^fM^^N o t 
I 0^©rSPf4cDiMSaa^]a:E C FP® 1 f47{>^^ 8^©T ^ jmumzMft^-T^ c 
DNAaU^©tgSiE^Ji:75^^^X'5o — :^r. TV^-trVXT/^-r-T-XFP-Bg 
lit. 5' ^^©T^aT'^b/cMK^FmBg 1 I I CD^09fS^®i^S@SMi:EC 

FP<DT ijmmn<Dijji^^^'yji^mmf^ (2 3 m7&N^2 3 7{4^-e) (rst 
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(iv) pFr e t 2<Dmm. 

B«E (i) T#^tl/ipCAGGS-P7^$iJRB^^Xho IT^SrU dT 
TPi:dCTPO??STtrK 1 e n o wS^^-eiffiigL/co fjia (ii) T'# 

^n/wEYFP©DNA»r>T-^B amH I-C^^rU ^^CV^Td GT P t d AT P 
CD?5^^ETtrK 1 e n o wS^^T'MSL/io #^n/i-oCDitfe^BrH-^T 4 DN 
A»;#— tfTM^U Zf^7.X F^#/co K^No t I tBg 1 I I 

-C^JESrU No t I fcBg 1 I I -t?^i6^»r LT4oI>A:h«S (iii) 

#^n/cECFP©DNA»rH-t. T 4 DNA 'J :«f-Hf^ffll^rM'&L/Co 
n/c:r5X^ K€-p F r e t 2 t^^X^fZo 

(3) Ra sm]SL^^i^-*^y-^<t;^mBi^(DW^':f'yy^l K-e^6pRa f r 
a s 1 7 2 2(Dmm 

mU (2) - (iv) T'#^n/cpFr e t 2^Xho I tNo t IT^^rU 
^?:V^-e. Xho I tNo t I r'^i6^BrbT*>t^/wB«H (1) - (iii)-e#^>n 

<&pRafras 1 722 i:iq^^>*o pRafras 1 722 -eoiaf^M 
^©J^SSe^J 1 1) *><};0^^ffl!l$n'ST^>'gfi2^J 1 

2) ^^3 0t^4 0~B6S(c-en-en^-ro 

nt 1-717 : ^f^V^^y (Aequorea) ©EYFP 
nt 718 - 723 : U >:<7- 
nt 724 - 1239 : R a s 
nt 1240 - 125 : 
nt 1258 - 1500 : R a f 
nt 1501 - 1509 : U >:^- 
nt 1510 - 2220 : :t -7 > :7 5 Y CD E C F P 
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(4) mm.mmm'CCDRa smm^:=-^r^iryy<^^ (Rafrasl72 2) 

flfe (B^mm^M) -vmmi^fco ^hek2 9 3T«Bfla{CB«B o) -vn^ntz 

pRafrasl72 2 t ^T:=.> S ^ V^l^m^S o s^m^C^^- ( 

pCAGGS-mSo s) t /iliGT PzKPiSii^^G a p lm|gm^^3^- ( 
pEF-Bos-Gaplm) yWttf Jli^^ l^mi^^X h "7 y 9 hLtz 
o h^>::^7i^^ h^©HEK2 9 3 T^Sa^ 1 .0 96^ i^^f^Stm^^t^DUE 

o 4 Si^K^^^C. iteBa^U >i?^«^S:tm7KCTgfc^U (20 mM 

Tris-HCl, pH 7.5. 150 mM NaCl. 5 mM MgCU. 0.1% Triton X-100) izxmmh 

tco n^tif^mmmmm^ i o, o o o x gx-m^c^^mn. ±m^mi^Lf^o 
m±m^m^^^jftmn ( b ^r^s-Tttts^ FP-750) oimi^^^y hizxn 

. mi^m&4 3 3 nmCT. 4 5 0 nm7&>^ 5 5 0 nm^XOm^^m^^m^h 

fliS^ Brr^h5>X3^x^ h^<DHEK 2 9 3TiBfl&^'*P iil^U yWtXW. 

-:5^ - M^^^^a:^ U bTl ^ G T P J: CKG D P o V 

Vy^-y ^ -\ZX^mir^Z.t\ziilr)^ Ra s/g^^— i7-:J^>^N'i7^(wOl%T 
#t>n/wm3fc:/o:7>f -;KD7^-3^*^^?#^n'SFRET5?&^ CiS:^4 3 3 nm 
XWimhfzh%<D^ 3 0 nm(r*j{3-'S^3fc3^Jg) ^ (i&:^4 7 5 nm{c 

fctj-^m^SSS) -CMofclit) i:III^cDGTP^'^cDejgi:^*f);t:ft»:}-6c t*^ 

3 0/4 7 5) J GTPJfe^(Z)gJK{± rGTP/ (GDP + GTP) (%) 

(5) PSaS^Ua-ecDRa s?gt4^^:5^-:5^>^N*r^M©5lilt3^-rA5 3^X^^ 

3 0 
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MEM^% (B^^MilttS) X-mrnVtzo mCOS 7^B&CiuB (3) T#^n 
/cpRafras 1 722^ U ViSi^^U'^*!? A^{rT h 5 >X7 ^ ^ h L/co h 

^-mm (LUDL electronic it^) ^ t>(ri^SS?^^C CD:^ y 5 (Ph 

otometrix itm. Micromax45o ) ^m^fz^ yytn^'^-r?>mtLmm^m 

mm (Carl ZeissttS. Axiovert 100) "e*>D. m?g®l^ti. ^HgS^CD^^I^d: 
^mc®i^^m®^*f^B*:a-yN'-a:Si^3^:&;p:7 (Metamorph ) mmm^'J 

B«iE^^MBa{C4 3 3 nmCDE&^a^fc^MItU 4 7 SnmOECFP K:^-(D 
^^jSgr©M^^CCD:^^^CJ:Om^U ^V^T\ 5 3 0 nm©EYFP 

SitiKOit ^^J6 6 C ^ «}: 0 #ffl!l^.^.T'CD PRE T^^^tflC b /co 

mmm 2 r a s «ft^®M(r3i!i^-r 'S/ii6cD^«^fla^ofljf?f 

-7 ;^^t^^mN I H 3 T 3 »9Ba{± 1 0 % i/^BMm^^isY^ M E 

(BTKS^its) x^mhfco i)^f)^^N I H 3 T siBBSfr. mmm 1 -e^^n/i 

pRafrasl722tG41 8 W^itiK^^^-^t;^ ^ - p S V 2 n e o ( 
Cenfeank/EMBL: U02434) FuGeneB ( B a ^ ttS) ;£.ffiv^"r^^ 
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OO^f^^-e^^/jrfcU G4 1 8 (Gibco -BRL tt|5l) ^0. Smg/mHc 

^g|lb/cr3a^-^^n-j=.>^U 3T3-Ra f r a s iBSS ttSr^ t/Co 

f)^f}^^ 3T3-Rafras mm^ 1 0 96^ i/Ji^B-ikmt 0 . 5 m g/m 1 © 
G4 1 8 t^^t^DUEUmm (BTKSmtfcS) T'^^U Ra sStt^-:5^- 
:5^y^N*:?®^lia^ii:/::o ^>CV>-e. 7&^*>'53^ >^N*^M®^m^fiLR a strCi^ (Tr 
ansduction Lab it) ^mi^fzM'^O-d. J zTa y 7^ ^ > ^miZXmVfhfzo ^ 

^^{r. *^*>6^B&^_bfit^Bait5itH^ (EGF) (S i gmait^) -cmm 

u mmmi<D (4) {r^ig©::5-jfe{CckOFRET5?&^^^i6. egfm^iu^ 

^Ii0d3 Ra i - chu 3 1 lCJ:^Rap 1 A^t4ft:cD3l!l^ 
(1) Rap 1 A^Ra 1 GDS^3- -S^^ ^it{£^©fpfig 
( i ) R a p 1 A^fe^CDigiliS 

R a p 1 AOc DNA (Genbank/EMBL 7n7>3y§^ : X12533) ^HMt bT. 
^?yx:/-^-r-7-hRaplXh (5' -GC CTCGAG ATGCGTGAGTACAAGCTAGTGG-3' ) ( 
SB^J#-^ : 1 3) is JiZfT y^-\2 y x:/^ >( ^ -R a p l 7 2 R a 1 GDS (5' 
-GCGGATGATACAGCAGTCGC CACCTCCGGATCCGCCGGTACCTCCACCACCGGTTCCACCTCCGGAGCC AT 
TGATCTTTGACTTTGeAGAAG-3' ) (Se^J#^ : 1 4 ) mmP f xt^m^\ PC 
R&C<J:*)Rap 1 AcDm*>^l 7 2 ficOT ^ y ^iSMC^JS^ S c DNASB 

■fe>'X:?^5'rv-hRap 1 Xhti. 5' t^^OT^T^ b/i^Jj^^^X h o 

I (om^^&oummn tR a p i ao i 8^©t ^ y^ss^jtr^fKc^-r^ 

2Ra lGDSIi. 5' ^^J:t)> RalGDS (Genbank/EMBL 7n7>3y#-^ : 

3 2 
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U14417) 0R a p 1 A^-^^^cDT ljmW.n(DT I J^mm^^ (2 11 ^i}^h> 
2 1 7^^T) (C*ffc:t-'ScDNAaJ^cDfflMm©i^S@23?iL 9— @2^J ( 

T^SP) . R a p 1 AcD 1 6 6^4A^^ 1 7 2^<Dr I ^ mW.mcMfZ^-r ^ c DN 

(ii) Ra 1 GDSitfE^OifilS 

R a 1 GD SCD c DNA (Genbank/EMBL mi'jBV^^ : U14417) ^mMt LX 
. -tyXT/^-^-v-RalGDS-F (5' -GGCGACTGCTGTATCATCCGC-3' ) (gfi^J 
1 5) J:C/T>^-tr>x:r5-rv-R a 1 GDSR (5' -C GCGGCCG CCCCG 
CnCTTGAGGACAAAGTC-3' ) (@S^J#-^ : 1 6) tly^P f x ir^ffll^. PCR& 
CctORa 1 GDSCDc DNA^ifilSt/Co 

-tyxz/^'Tv-R a 1 GDS-F{i. Ra 1 GDSOcDNACDRa p 1 A 

i^^mm,(DT i jmrnmcDT ij^mmi^ (211 fi*Nt>2 1 i^^x-) izmjt^ 
■Ti cDNA^^cDm^mmm^^-r^o — Ty^-tryxT/^^r-r-Ra 1 g 
DSRii. 5' ^m<DTmx^LtzmmmmNo t i(Dmm^it<Dmmm^itR 

alGDSORapl A^-^M^OT ^ y ^@E^]©:^;Ujf'+i/>>UJ^^m^ ( 2 9 
lti*>^2 9 7<4S-e) {CitJS-r^ c DNASP^Oi^SSe^^iOtaM^Oi^SSS^J 

(iii) Rap 1 AtRa 1 GD S^3- K-T-S^-j^^ ^^fS^^cDitils 

Btria (i) isxxf Ci'O xm^^ntzikB.^^m^'Lf^^a^^mmiix^x^ -tr 

>x:/5-r'v'-hR a p 1 Xh*5 J:C/T>5^-tr>X3^5-l'-e-R a 1 GDSR t 
P f X PCRj*{rj;«3Ra p lAtRalGDS^ri- K-T-S + y 5 

it{E^A^'i^j:^cDNA<&iti|isL/Co ?#^n/iDNA»rit^P C R - b 

1 un t I I -T0P0{r5-<y-i/3 >U K^mi^T':^)^ 

(2) Rap 1 Am^=^=-:^-^yy<^%^^^^(D^m.':f^:^l K"e«>5pRa 

3 3 
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i - C h U 3 1 1 CD^^ 

HSfi^dlO (2) © (ii) iZisl^X^ T>^-t>xy5-rv-GFP-N 3 (c 
t^;trT>5^-fe>X^^-r-7-GFP-d 1 IR (5' - GGATCCGGTACCTCGAG GCCGGC 
GGTCACGAACTCCAGCAG-3' ) (lE^J^^ : 1 7 ) ^fflV>I^^CDSsfp^m>. ECF 

I tNo t I X-mrnVt^o ^\f^X\ m^^^-t^ Xh o I ^No t I x=f^m 

^^bT*>v^/cB^rla ( i ) -eff ^n/c+^ ^it^^ir^T 4 dna u :^f— ittm^ 

L/co »t>n/cy5X^ F^pRa i - c hu 3 1 1 irt^r^g Ufco ff^n/c^^ 
^n^T UmWM iWM^^: 1 9) 10^:^1 2 1 4 0{C^n 

nt 1 - 684 : ^fyy^^yoEYFP 
nt 685 - 690 : 'J — 
nt 691 - 1206 : R a p 1 A 
nt 1207 - 1257 : U yti- 
nt 1258 - 1515 : R a 1 CDS 
nt 1516 - 1521 : >J yf)- 
nt 1522 - 2235 : ^j-^ > ^^CDE C F P 
(3) PSfLI^MBa-e©R a p 1 Am^=^=-:^- ^ (Ra i - c hu 3 1 

ji^^i 5 0{c^-ro 

^J&0!I4 R a i - c h u 1 5 8 {wi:6R-R a sS^ffccDfiU^ 

3 4 
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(l)pRai-chul58 (Omm 

(i) R-Ra smBilrOm^ 

R-RasCDcDNA (Genbank/EMBL 7n7>3y#^ : M14948, M14949) 
tUT. •b>;^37'5>r'7-RRas28F (5' -CCC CTCGAGA CACACAAGCTGGTGGTC-3 
' ) (le^S^ : 2 0) *> J:CfT>^-t?>X3^5>rv-RR a s 2 0 4 R (5' -C 
CC GGTACCGCCA CTGGGAGGGCTCGGTGGGAG-3' ) (i2^#^ : 2 1 ) ir. lu^P f x 

^mi\ pcR^tCckOR-Ra s® 2 8<i*><b 2 0 4 i&(Dr ij mmmzMJt^ 

-trVXT/^-r-^-RRa s 2 8 Fti. 5* 5fC«gcDT^T'^b/i$tJISS^^X h o 
I cD^BrSPf4®iy^SI2^J i:R-Ras®28 ^t^^ ^> 3 3 -ficDT ^ 7 iJ@2^J{C*fCc: 

s 2 0 4 Rli. 5' K p n I ^KrSiJfi^'^tfX^— 9— SEJIJ (T^SC 

) . R-Ra scDl 9 8te7&>t» 2 0 4 ftOT ^ y iSi2JiJ(r^C£:-r'5 c DNASU^ 

(ii) $>M^^©T>f©fPM 

frB (i) xm^htlfzF CR^m^Xh o I tKpn I i:-e§!J»f b/Co 

(iii) R-R a s?S^^-i^-:5^>/N'^!Siti5^CD^m3^5X^ Y^X'iSo^P 
Rai-chul58 <Dmm 

1 T'#t>n/ip R afrasl722 h o I "e^^^gffc U/cCD-^. 
Kp n I TSP^S-^grkU Ra sgp^^^*b/wDNA»r>i-^#/io ^DNAKrit 
tBtJia (ii) Tl#^>n/wDNA»ritt^T4DNA»;:<7'— if-e^-^b/io ?#^n 
fczf'y:^l F^pRa i - c hu 1 5 8 t^^hfzo KO^it^ir^a^ 

m^n (@e^j#^: 23) ^^1 es^r^i im-^y^x 9 0c-en-en^^o 

nt 1 - 717 : ::*-'7 y^^yoE YF P 
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nt 718 - 723 : U yfi- 
nt 724 - 1251 : R - R a s 
nt 1252 - 1257 : U >357- 
nt 1258 - 1500 : Ra f 

nt 1501 - 1509 : nyti- 

nt 1510 - 2220 : :t-'7 > ^-b'cDE C F P 
(2) Pi?Ll^^flat?®R-Ra ^^'&L=^=.9-^yj<^m. (R a i - c h u 1 5 
8) cDi^mt^^fe^KjfeCii'S^^ 

^SfeMio (4) (ciEifecD:^j£{rJ:Of^^^#o/co n^i^.f^%,it':r^v ^ - 

yl/^-^2 OSfCi^^o 

( 1 ) pR a i - c h u 1 1 9©^^ 
( i ) ^^^W-r^R a s itiSTOitilfs 

HSfiM 1 {CTfflV>/iR a sCD c DNA^ilMirLT. -t VX^^^'T ^- h R a 
s Xh (MWS\ 1 tCT^ffl) tT>f-fe>xy^>rv-R a s I 3 6 LR (5' -G 
GAATCCTCTAGAGTGGGGTCG-3' ) (iS^J#^ : 2 4 ) hWm^ f x t^ffll^ PGR 
j*(r«}:ORa s©l<i*^^>3 9^cdt 5 y miE^JcStJS-r'S c DNASU^^ifipi 

T>f-t?>x:/5-rv-R a s I 36LRIi^ RasCD3 5^*^^4 2{4©T 

^ymss^cm^-scDNASP^ose^^wu T^-e^b/i^^irl l e© 

L e u-v©.^^^^^<g.^ UTl^^o CCDfg^tiR a s ©?£^^^gJg^^^(C-r 

Ra sCDc DNA^USt tT> -tr >x:/^-rv-R a s I 3 6 LF 
(5' -CGACCCCACTCTAGAGGATTCC-3' ) (SE^JI^-^ :25) i:T>5^-t>X3/'5-rv 
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-Rasi72Raf cmmmi trT^ffl) tmmp f xt^mi^K pcRmi' 

^ORa SCOT i jmmn(D3 2{^7&^^) 1 7 2f4{w*rEe;-r^ c DNA^fP^^ifiPI 

^it>n/c2ocDDNA»rK-€'^l'^U -fe>::^:/5-rv-hRa s Xh tT>^ 
•tzyxzfy-f-T-Ra s 1 7 2Ra f eJl^tl^^tc LTP CR^m^ 

. R a sOT ^ y^Sa^JcD 1 ti75^^b> 1 7 2{4(C*ffEU I 1 e 3 6CDL e u 

(ii) fJRSS^^Br^T-cDfFiSi 
Ji^PCR^Jg^^Xh o I tKpn I ^-C^EBrL/io 

(iii) mmm l -e#b)nfcpR a f r a s l 7.2 2^Xh o l-V^^mitV 
fz(D^^ Kpn ITSU^fSffcU Ra sCDgP^^|^*U/cDNA»f>T-^»/io m 
DNAmfitmm (ii) T'#^>n/cDNA»rH-i:<^T 4 DNA U ^--tfT^-^ t 
/io f#^n/c:/5x^ K^pRa i - c hu 1 1 9 t^^S b/co KcD 

sif^M^cfcjj-^i^^is^j 2 6) xv^^m^ti^Ti y wtmn ( 

ie3ni#^ : 2 7 ) 2 1 0--^ 2 3 stc-en-en^fo 

(2) Pi?LIS^Ba-C(D^— i'-i^yyN*^^® (Rai-chull9) (D^mt^ 

t Mi6!eWIIS*3ieHEK 2 9 3Tmm=^l 0 9<)»!;eyfl&i?jfli?t€-i-irDMEM^ 
% (BTKS^ttS) -e^#U/co ^HEK 2 9 3 T^BSC. HiffiM 1 {C:fel.>TfP 
fiKL/cpRa f r a s 1 7 2 2*/c{ipRa i - c hu 1 1 9 ^T^yj^ 
ly^t^ V^^m^S o s^m^r^i^- (pCAGGS-mSos) t^U >^:??7 

>^^®^S:ti^7jc(rT^5fe^b/c^. ^P^ge (20 mM Tris-HCl. pH 7.5, 150mM 
NaCl. 5 mM MgCU. 0.1^ Triton X-100 ) CT^j^t/co ^^n/i^flS^M?^^ 

1 0, 0 0 0 X gxm'L^^mi^±m=^mi\sivtzo 
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m±m^^yt^^ytms^ CB:^^yt^m. fp-75o) (Dimi^:x^y hizxn 

. mmmM:4 3 3 nmCX. 4 5 0 nm7&^^ 5 5 0 nm*-ecDm3t^]K^ffl(I^U 

mmme Rafrasl72 2^mm.-t^ h5>Xi^i — y ^-^^Jy^cr^i^m.^ 
J: c CD V X (D^C^mmm^miz t j- S R a s S^YbOffiJ^ 
( 1 ) mmm l -e#«in/ipR a f r a s l 7 2 2^0MP^S p e I ^XZfB 

(4^Ty>1±) ^ffll^T^Sb/co CKDDNA^^&tCfi&l^ vt^X^^^P (DB 
r^OT^^--^-- ifK^-^trDNAMffi^g (ABI it) ^'^es 7 "CiCT— Bfe^i^L 

(2) C©vi;XDNA^ilMCLT> -tr y>^:/5-r "7-R a f R B D x (5' -C 
TCGAGCCTTCTAAGACAAGCAACACT-3' ) (@E^J#^ : 2 8 ) i:T >^-tr >X:/5-r v 
-XFPNseq (5' -CGTCGCCGTCCAGCTCGACCAG-3' ) (ie^J#-^ : 2 9) t^M 
l\ PCR^tCTDNA^iiiliab/Co cor^-rv-trj:*), Ra f r a s 1 7 
2 2it<K^CD^t»CDRa f ^fS^irE C F Prnfe^^O^^^MJ^tcffl^-T'SDNA 
tf^mtm-V^^o fm^n^ 3 1 4 hp<Dy<y KA^^n-Sfc®^. R a f r a s 1 
7 2 2<DDNA<Dm.^^^^<$>^tmmiyfZo 3 5 E®^f ^"t/X© ^ 7Et::C 

cD^<> h'^<mmx^tzo 

(3) C©F 1 vt?;^^C 5 7/B 1 a c kvt^X ( B;^Jl:^:Il;^->- 
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-^i-iXmWLfzo ^ZIZ^ 0. 0 5 % h 0. 5niM EDTAt^# 

(4) ^f^n/c.C^)S5^BS^:V^XJgcD^«M (0 3 5mm) (c^bTlgffit'f^* 

mmii&\zEGF^i 0 ong/mi^irau mmmi<D (5) fc^m©^3fe®^ 

@S^J#^ :2{i> thc-Rafl cDifeSSE^Jirt hH-R a s<D^mmm^ 
SSJII#^ : 3 {i. MK^^Kp n I ©^«rSUfi©iSSge^J ^: h h c - R a f 1 
SE^#^ : 4 ti. $f|Rg^^N o t I (DmmU&O^mmm t h N c - R a f 1 
BE^## :5{t. pBluescript-SKII ( + ) (DtjI^>{ zfJlC^ 
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S23nj#-^ :6{±. pBluescript-SKII ( + ) O-^jIt-^ zTJl^^ 

SE^J#-^ : 8 {is f^mmmBaitiH K Kp n I :ioi:CJfXh o I ©tOESr 
Se^#^ : 9 ftJRR^^N o t I (7:>m^U^(DmMWM t E C F P ©i^Sifi 

iE^J#^ : llti. bhH-Ras. bhc-RafK EYFP:}oi:O^EC 

wM^n : 1 3 {i. mmmmx h o i <Dmm^^(Di^mmM 1 1 h r a p i a 

©i^SBE^J {c -r if > b y 5 -< V - cD:^Sie^JT$) -S o 
Be^JS=^ : 14 li. hhRalGDS cDi^^SE^J i: h h R a p 1 A<D^mWM 

(r 7=ifV > b 5 -f -7 - cDi^SK^J r ^ o 

iE^J^^: 15(i. h hRa 1 GDS®i^SSE^J^Sll7=-!fV>b/c:/^-Y-7 

@S^J#^ : 1 6 {i. *«IRS^^No t I ©^«rSPfi®i^^i2^J 1 1 hR a 1 GD 

@e^J#^ : 1 7{*. Ummnh amU K Kpn I*><J:O^Xho I®#^cD^ 
KrSP^icDJ^SSe^^ i: E C F P ©J^SSE^J^SCT^if >r > b/ciT^ -^-Oi^SiE 

4 0 
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mmm^ : ISa. bhRaplA. thRalGDS. EYFP*JJ:a^EC 

SE^J#-^ : 2 0 li. 0JK^^X h o I cD^»rSP(i®J^«@2^J i:bhR-Ras 

mm^^ : 2 1 li. MK^^K p n I CD^»rSP^CD^^S23?>J ^thR-Ras 

Se^#^ :22{i. hhR-Ras> hhc-RafK EYFP*>J:?^EC 

ie^#-^ : 2 3(i. @e^#^ : 2 2cD:/5X$ KcZ)iSSi2^J*> ^^fflU^n^T 

@E^J#^: 2 5{i. b hH-Ra s©i^S@2^J^S(r7^if-r Vb/cl/^-r-^- 
S2^J#^ :26{i. bhH-Ras. bhc-RafK EYFP*>J:C5EC 
FP©4§-i^SiE^J^S{C-r1f^ >b/ir^5X$ h^<D^mmm'v$>^o 

mm^^: 2 8{i. bhc-Ra f lOb hH-Ra s J^-^M^cDi^SSe^J^ 
g2^J#^: 2 9li. ECFPCDi^SE^J^^(r7=1f>f >b/w^^>r-7-£Di^^ 
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1. {^^^MGTY*^^*^ y^<^^<D^U^fz\t-U. ^{S^^fiCTP^-^ 

2. mmp^mtEiyc^i-ji^ttmvxfi^m^miss.moyis.^'f-mGT 

6. <S^^5GTP^^:5^>^N'i?M7!>^H-Ra K-Ras.N-Ras. 
R-Ras. RaplA> RaplB. Rap2A. isXXlR a p 2 B7&^^>J^i-5 

n^^m\tn^ i a-efe-sis^^ i ~ 5 i^^n*^^®cDis^^^*G t p^-^ > 
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7. ^6«J:5^>^^•^^M*^Ra ftfcltRa 1 GD S-C^-Sli^Jl 1 - 6 l^^n75^ 

8. G F PTi5^-fe:/:S^ -3^ >^N'^^M75>^'EGFP YFPT$>'5^^^ 1 

~ 7 V ^-rn*^S^®CDi£^^a O T ? ^-^i^ 3^ - 3^ ^ Mo 

9. GFP K-^-3^>^N':?®7&<ECFP*:rc{±EBFPT'$>'S»^:® 1 ~8V^ 
^n7!>^l^^©iS^^fiGTP^'^3' ^/N-^^ScD^tit-^^-^' >^N'r?Mo 

W-r 6 fcO-C^-SIt^^ 1 — 9 l^-rn7&^IS®CD<g;^^^fiGT P^-^i^ >/^•^M© 

1 1. ^^^m.QTv^^9y-'<^wo:)T\jmwMo:>y^j^^^m^^rj- 

1 — 1 0 ^^^n7&^^ife©<S^^»GT PJ^'^^' >^N'^?Mo?SS^^3^-3' 
1 2. GFPT:?-tr:/3^~3^>yN'3^®4oJ:C;/*AiliGFP Kf— 3'>^^•^'M 

1 3. flS^^MGTPM'^^'^^N'^'M^^H-Ra s-e*>Ox m^^y^^^^^if^ 
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1 5. <£^>^ftGTP^'&3'>^N-r7M7&-«H-Ra sT^o. mm^y^<^mf)< 

Raf"C$>0. GFP ¥'-r-$^y^<^mf)^ECFP'^$>0. GFPT^-bZf^- 

16. T ^ y^^^MctO. EYFP. H-Ras. Raf. ECFPOWST-it 

mttcimmti^tz^f^i^tixfi^m^mi 5mmcr>is.^^&GTPf^^^yy<:7 
momn^^:!^ - y^<^mo 

1 7. <g^^»GTPJg'&3^>^N'^KA^Ra p 1 AT'*»^. >^^•;^M7i^ 
RalGDST^O. GFP K:^-3^>>^•:5'M*'«ECF PT«>?)> GFPTr7-t? 
y^^^^j^^E Y F PT'«>6lt^^ 1 — 12 V^■rn*^^igcD^£^^^a:GT 

18. T ^ J^mmJ:0. EYFP. RaplA. RalGDS. ECFPCD 

niTtt ^fzimmmz^m^nxfi^ mmm 1 7 g t p ^ 

yy<^m.(Dm^=^^^-9y^<^m.o 

1 9. is^3Si~i z\.^-rtii)^mM(D{&^if-mGTP^^^ y^<9m.(^m^'^ 
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2 0 . m^m 1 9 sE.mom^'f'^^t^mm^ c^^-o 

2 5. m^m2 2^mco>mm^fzitm^m2 3^^® ^^ii^ki 

:}o ft a F R E T m -r ^ xm^-^ tr^g^S-^M G T P 3^ > ^ M ©^^k 

2 6. GTP<Dm^Lfz^^^mGTPm^^>y<^Mt^ GTP7&>^©ilil 

>i?cDjiSI(C J:-oT^l;§GDP ©M^ b fc^^^ a G T P M 
<&fl!l^bTGTP/GDPJt ^^m^^Xg^^^>{C'^trlt^^2 5 
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pRafrasl722 

7029 bp Sail 1 

Seal 6589 
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pRafrasl722 <7>aiRM^©^S@g^iJ:tectU^^a!l$nST5 7 ^SE^'J 

10 20 30 40 50 60 

ATCCTCACCAACGCCGACCACCTCTTCACCGCCGTGCTCCCCATCCTCCTCCACCTCCAC 
MVSKGEELFTCVVPILVELD 

70 80 90 too tlO 120 

GGCCACCTAAACCCCCACAAGTTCAGCCTGTCCGCCGAGCGCCACGCCCATCCCACCTAC 
CDVNGIIKFSVSGECECDATY 

130 MO 150 160 170 180 

CGCAAGCTGACCCTCAACTTCATCTGCACCACCGGCAAGCTGCCCCTGCCCTCGCCCACC 
GKLTLKFICTTGKLPVPWPT 

190 200 210 220 230 240 

CTCGTGACCACCTTCGCCTACCGCCTGAACTGCTTCCCCCCCTACCCCGACCACATGAAC 
LVTTFCYCLKCFARYPDHMK 

250 260 270 280 290 300 

CACCACGACTTCTTCAACTCCCCCATCCCCGAACGCTACGTCCAGCAGCGCACCATCTTC 
QIIDFFKSAMPEGYVQERTIF 

310 320 330 340 350 360 

TTCAAGCACGACGGCAACTACAACACCCGCGCCGACCTCAAGTTCGACCGCGACACCCTG 
FKDDGNYKTRAEVKFEGDTL 

370 380 390 400 410 420 

GTGAACCGCATCCAGCTGAAGGGCATCGACTTCAACCAGCACGGCAACATCCTGGGGCAC 
VNRIELKCIDFKEDGNILGH 

430 440 450 460 470 480 

AAGCTGGAGTACAACTACAACAGCCACAACGTCTATATCATGGCCGACAAGCAGAAGAAC 
KLEYNYNSIINVYIMADKQKN 

490 500 510 520 530 540 

GGCATCAAGGTGAACTTCAAGATCCGCCACAACATCGAGGACGGCAGCGTGCAGCTCGCC 
GIKVNFKIRHNIEDGSVQLA 

. 550 560 570 580 590 600 

GACCACTACCAGCACAACACCCCCATCGGCGACGGCCCCGTGCTCCTCCCCGACAACCAC 
DIIYQQNTPICDGPYLLPDNH 

610 620 630 640 650 660 

TACCTGACCTACCAGTCCCCCCTCAGCAAAGACCCCAACGAGMGCGCCATCACATGCTC 
YLSYQ SALSKDPNEKRDHMV 

670 680 690 700 710 720 

CTGCTGCAGTTCGTGACCGCCCCCCGCATCACTCTCGGCATGGACGACCTGTACAAGCTC 
LLEFVTAACITLGMDELYKL 

730 740 750 760 770 780 

CAGATGACCGMTATAAGCTGCTGGTCCTGGGCCCCCGCCGTGTCGCCAACACTCCGCTG 
EMTEYKLVYVGACCVCKSAL 

790 800 810 820 830 840 

ACCATCCAGCTGATCCAGAACCATTTTCTGGACCAATACGACCCCACTATAGACGATTCC 
TIQI. IQNIIFVDEYDPTIKDS 

850 8G0 870 880 S90 900 

TACCGGAACCACGTCGTCATTCATGCCCACACGTGCCTGTTCGACATCCTGGATACCGCC 
YRKQVVIDCETCLLDILDTA 

910 920 930 940 950 960 

CGCCAGGAGGACTACAGCGCCATCCCGGACCACTACATGCCCACCCCCCAGCGCTTCCTC 
G Q E E Y S A M R D Q Y M R T G E C F L 

970 980 990 1000 lOlO 1020 

TGTCTGTTTGCCATCAACAACACCAAGTCTTTTGAGCACATCCACCAGTACAGGGAGCAG 
C V F A 1 N K T K S F E D 1 M Q Y K E Q 
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pRafrasi722 <Dmwimm.<Dmmm^ii^<i:u^m^n^7 ^ /wt^m (^-zj^) 



1030 1040 1050 1060 1070 1080 

ATCAAACCCCTGAACGACTCCGATCACCTGCCCATCCTCCTCCTCCCCAACAACTCTCAC 
IKRVKDSDDVPUVLVCNKCD 

1090 1100 1110 1120 1130 1140 

CTCCCTGCACGCACTGTGGAATCTCCCCAGCCTCACCACCTCGCCCGA/XGCTACGCCATC 
LAARTVESRQAQDLARSYG! 

1150 1160 1170 1180 1190 1200 

CCCTACATCGACACCTCCGCCAAGACCCCCCAGCGAGTGCACGATCCCTTCTACACGTTG 
PYIETSAKTRQGVEDAFYTL 

1210 1220 1230 1240 1250 1260 

CTCCGTGAGATCCGGCAGCACAACCTGCGCAACCTCAACGGCTCCGCACGTGGTACCCCT 
YREIRQHKL RKLiNCSGGCTP 

1270 1280 1290 1300 1310 1320 

TCTAAGACAACCAACACTATCCGTCTTTTCTTGCCCAACAACCAAAGMCAGTCCTCAAT 
SKTSNTIRVFLPNKQRTYVN 

1330 1340 1350 1360 1370 1380 

CTGCGAAATGGAATCAGCTTCCATGACTCCCTTATGAAAGCACTCAAGCTGACCGCCCTG 
VRNGMSLHDCLMKALKYRCL 

1390 1400 1410 1420 1430 1440 

CAACCAGACAGCTGTGCACTCTTCACACnCTCCACGAACACAAAGGTAAAAAAGCACGC 
QPESCAYFRLLHHHKGKKAR 

1450 1460 1470 1480 1490 1500 

TTAGATTCGAATACTGAAGCTGCGTCTTTGATTGGACAACAACnCACGTAGATTTCCTG 
LDWNTEAASLIGEELHVDFL 

1510 1520 1530 1540 1550 1560 

GGCGGCCGCATGGTGAGCAAGGGCCAGGAGCTGTTCACCGGCGTGCTGCCCATCCTCGTC 
GGRMVSKGEELFTCVVPILV 

1570 15S0 1590 1600 1610 1620 

GAGCTGCACGGCGACGTAAACGCCCACAAGnCAGCGTGTCCGGCCACGCCGAGGGCGAT 
ELDGDYNGllKFSVSGEGEGD 

1630 1640 1650 1660 1670 1680 

CCCACCTACGGCAACCTGACCCTCAAGTTCATCTCCACCACCGGCAAGCTCCCCCTGCCC 
ATYGKLTLKFiCTTCKLPYP 

1690 1700 1710 1720 1730 1740 

TGGCCCACCCTCCTGACCACCCTCACCTGCCGCCTCCAGTCCTTCACCCGCTACCCCGAC 
WPTLVTTLTWGVQCFSRYPD 

1750 1760 1770 1780 1790 1800 

CACATGAACCAGCACCACTTCTTCAACTCCGCCATGCCCGAAGGCTACGTCCACCACCCC 
HMKQllDFFKSAMPEGYVQER 

1810 1820 1830 1840 1850 1860 

ACCATCTTCTTCAAGCACCACGGCAACTACAACACCCCCGCCGAGCTGMGTTCGAGGGC 
TIFFKDDGNYKTRAEVKFEC 

1870 18S0 1890 1900 1910 1920 

CACACCCTCGTGAACCGCATCCAGCTG.AAGGGCATCGACTTCAACCAGGACGCCAACATC 
D T L Y N R ! E 1. K G I D F K H D G i\ I 

1930 1940 1950 1960 1970 1980 

CTGGCGCACAACCTGGAGTACAACTACATCACCCACAACGTCTATATCACCGCCGACAAG 
I. C H K I E Y N Y 1 S )l N V Y 1 T A D K 

1990 2000 2010 2020 2030 2040 

CAGAAC.^.^CGCCATCAAGGCCAACTTCAAGATCCCCCACAACATCGAGGACGCCACCGTG 
Q K iN G I K A N F K 1 R II N 1 E n G S Y 

2050 2060 2070 20S0 2090 2100 

CAGCTCCCCGACCACTACCAGCAGAACACCCCCATCGCCGACCGCCCCGTGCTGCTCCCC 
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QLADHYQQNTPIGDCPVLLP 

2110 2120 2130 2140 2150 2160 

CACAACCACTACnGAGCACCCAGTCCGCCCTGAGCAAAGACCCCAACGAGAACCCCGAT 
DNHYLSTQSALSKDPNEKRD 

2170 2180 2190 2200 2210 2220 

CACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCCGCATGGACGAGCTG 
HMVLLEFVTAAGIT LCMDEL 

2230 

TAG 




6 m 



6/25 



BNSDOCID: ■!WO__0134768A2J_> 



wo 01/34766 



PCT/JPOl/00631 



Rafrasl722 (0^t^':fuy>{—}V 



80 r 



^fef( 60 

?g40 

m 20 
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LU 




1 0 

1 0/25 



BNSCXXIO: <WO_013476eAa_l_> 



wo 01/34766 PCT/JPOl/00631 





1 1 /25 



BNSDOCrD: <WO_0134766A2J_> 



wo 01/34766 



PCT/JPOl/00631 



pRai-chu311 ®aiRm®©J^SBH3^iJi5j:iy^W$n-5T5 7 g^sa^ij 



10 20 30 40 50 60 

ATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCTGGTCGAGCTGGAC 
MVSKGEELFTGVVPILVELD 

70 80 90 100 110 120 

GGCGACGTAflLACGGCCACA^GTTCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCACCTAC 
GDVNGHKFSVSGEGEGDATY 

130 140 150 160 170 180 

GGCAAGCTGACCCTGAAGTTCATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACC 
GKLTLKFICTTGKLPVPV/PT 

190 200 210 220 230 240 

CTCGTGACCACCTTCGGCTACGGCCTGaAGTGCTTCGCCCGCTACCCCGACCACATGAAG 
LVTTFGYGLKCFARYPDHMK 

250 260 270 280 290 300 

CAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCATCTTC 
QHDFFKSAMPEGYVQERTI F 

310 320 330 340 350 360 

TTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGACACCCTG 
FKDDGNYKTRAEVKFEGDTL 

370 380 390 400 410 420 

GTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGGCAC 
VMRIELKGIDFKEDGNILGH 

430 440 450 460 470 480 

AAGCTGGAGTACAACTACAACAGCCACAACGTCTATATCATGGCCGACAAGCAGAAG.^AC 
KLEYMYMSHNVYIMADKQKN 

490 500 510 520 530 540 

GGCATCAAGGTGAACTTCAAGATCCGCCACAACATCGAGGACGGCAGCGTGCAGCTCGCC 
GI KVKFKIRHNI EDGSVQLA 

550 560 570 580 590 600 

GACCACTACCAGCAGAACACCCCCATCGGCGACGGCCCCGTGCTGCTGCCCGACAACCAC 
DHYQQNTPIGDGPVLLPDNH 

610 620 630 640 650 660 

TACCTGAGCTACCAGTCCGCCCTGAGCA^AGACCCCA^CGAGAAGCGCGATCACATGGTC 
YLSYQSA LS KDPNEKRDKMV 

670 680 690 700 710 720 

CTGCTGGAGTTCGTGACCGCCGCCctcgagATGCGTGAGTACA^GCTAGTGGTCCTTGGT 
LLEFVTAALEMREYKL VV LG 

730 740 750 760 770 780 

TCAGGAGGCGTTGGG.^.^GTCTGCTCTGACAGTTCAGTTTGTTCAGGGA^TTTT7GTTG.^A 
SGGVGKSALTVQFVQGI FVE. 
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pRai-chu311 oaiR^^cDiSSiS^iJ^sit/^ffiS^nsy S /Sfifi^J (^^^$) 



790 800 810 820 830 840 

AAATATGACCCA^VCGATAG.^AGATTCCTACAGAAAGCAAGTTGAAGTCGATTGCCAACAG 
KYDPTI EDSYRKQVEVDCOQ 

850 860 870 880 890 900 

TGTATGCTCGAAATCCTGGATACTGCAGGGACAGAGCAATTTACAGCA.QiTGAGGGATTTG 
CMLEILDTAGTEQFTAMRDL 

910 920 930 940 550 960 

TATATGAAGAACGGCCAAGGTTTTGCACTAGTATATTCTATTACAGCTCAGTCCACGTTT 
YMKHGQGFALVYSITAQSTF 

970 980 990 1000 1010 1020 

AACGACTTACAGGACCTGAGGGAACAGATTTTACGGGTTAAGGACACGGAAGATGTTCCA 
HDLQDLREQI LRVKDTEDVP 

1030 1040 1050 1060 1070 1080 

ATGATTTTGGTTGGCAATAAATGTGACCTGGAAGATGAGCGAGTAGTTGGCAAAGAGCAG 
MI LVGN'KCDLEDERVVGKEQ 

1090 1100 1110 1120 1130 1140 

GGCCAGAATTTAGCAAGACAGTGGTGTAACTGTGCCTTTTTAGAATCTTCTGCAAAGTCA 
GQN LARQWCNCAFLES SAKS 

1150 1160 1170 1180 1190 1200 

A^GATCAATGTTAATGAGATATTTTATGACCTGGTCAGACAGATAAATAGGAAAACACCA 
KIN. V NEIFYDLVRQINRKTP 

1210 1220 1230 1240 1250 1260 

GTGGAAGGCTCCGGAGGTGGAACCGGTGGTGGAggtaccGGCGGATCCGGAGGTGGCGAC 
VEGSGGGTGGGGTGGSGGGD 

1270 1280 1290 1300 1310 1320 

TGCTGTATCATCCGCGTCAGCCTGGACGTGGACAATGGCAACATGTACAAGAGCATCCTG 
CCI IRVSLDVDNGNMYKSIL 

1330 1340 1350 1360 1370 1380 

GTGACCAGCCAAGATAAGGCTCCGGCTGTAATCCGCAAGGCCATGGACAAACACAACCTG 
VTSQDKAPAVI R KAMDKHNL 

1390 1400 1410 1420 1430 1440 

GAGGAGGAGGAGCCGGAGGACTATGAGCTGCTGCAGATTCTCTCAGATGACCGGAAGCTG 
EEEEPEDYELLQILSDDRKL 

1450 1460 1470 1480 1490 1500 

AAGATCCCTGAA»lACGCCAACGTCTTCTATGCCATGAACTCTACCGCCAACTATGACTTT 
KI PEWANVFYAMNSTANYDF 

1510 1520 1530 1540 1550 1560 

GTCCTCAAGAAGCGGGgcggccgcATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTG 

vlkkrggrmvskgeelftgv 

1570 1580 1590 1600 1610 1620 

gtgcccatcctggtcgagctggacggcgacgtaaacggccacaagttcagcgtgtccggc 
vpi lveldgdvmghkfsvsg 

1630 1640 1650 1660 1670 1680 

gagggcgagggcgatgccacctacggcaagctgaccctgaagttcatctgcaccaccggc 
egegdatygkltlkfi cttg 

1690 1700 1710 1720 1730 1740 

aagctgcccgtgccctggcccaccctcgtgaccaccctgacctggggcgtgcagtgcttc 
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pRai-chu3ll oaiRm^(Z)JSSBSa?'j*3ctt/^fflfl$nST5 7 ^SSa^'J 



KLPVPWPTLVTTLTWGVQCF 

1750 1760 1770 1780 1790 1800 

AGCCGCTACCCCGACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGC 
SRYPDHMKQHDFFKSAMPEG 

1810 1820 1830 1840 1850 1860 

TACGTCCAGGAGCGCACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAG 
YVQERTIFFKDDGWYKTRAE 

1870 1880 1890 1900 1910 1920 

GTGAAGTTCGAGGGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAG 
VKFEGDTLVWRI ELKGI DFK 

1930 1940 1950 1960. 1970 1980 

GAGGACGGCAACATCCTGGGGCACAAGCTGGAGTACAACTACATCAGCCACAACGTCTAT 
EDGNILGHKLEYNYISHNVY 

1990 2000 2010 2020 2030 2040 

ATCACCGCCGACAAGCAGAAGAACGGCATCAAGGCCAACTTCAAGATCCGCCACAACATC 
ITADKQKNGI KANFKI RHNI 

2050 2060 2070 2080 2090 2100 

GAGGACGGCAGCGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGC 
EDGSVQLADHYQQNT P I GDG 

2110 2120 2130 2140 2150 2160 

CCCGTGCTGCTGCCCGACAACCACTACtTGAGCACCCAGTCCGCCCTGAGCAAAGACCCC 
PVLLPDNHYLSTQSALSKDP 

2170 2180 2190 2200 2210 2220 

AACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTC 
NEKRDHMVLLEFVTAAGITL 

2230 2240 
GGCATGGACGAGCTGtag 
G M D E L * 
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pRai-chul58 

7029 bp sail 1 

Seal 6589 




NotI 3330 
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pRai-chui58 <DmmmwL(Dm.^simiiJ:zf^m^n^7 ^ /mmm 



10 20 30 40 50 60 

ATGGTGACCAAGGCCCACGAGCTGTTCACCGGCGTGGTGCCCATCCTGCTCCAGCTGGAC 
MYSKGEELFTGVYPILYELD 

70 80 90 100 110 120 

GGCGACCTAAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGCGAGCCCGATCCCACCTAC 
CDV NGHKFSVSGOCEGDATY 

130 140 ISO 160 170 180 

GGCAAGCTGACCCTGAAGTTCATCTGCACCACCGGCAAGCTGCCCGTCCCCTCGCCCACC 
GKITLKFICTTGKL PYPffPT 

190 • 200 210 220 230 240 

CTCGTGACCACCTTCGGCTACGGCCTGaAGTGCTTGGCCCGCTACCCCGACCACATGAAG 
LYTTFGYGLKCFARYPDllMK 

250 260 270 280 290 300 

CAGCACGACTTCTTCAAGTCCGCCATGCCCCAAGGCTACGTCCACGAGCCCACCATCTTC 
QHDFFKSAMPEGYYQERTIF 

310 320 330 340 350 360 

TTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGACACCCTG 
FKDDGNYKTRAOYKFEGDTL 

370 380 390 400 410 420 

GTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGGCAC 
YNRIELKGlDFKEDCNlLGll 

430 440 450 460 470 480 

AAGCTGGAGTACAACTACAACAGCCACAACGTCTATATCATGGCCGACAAGCAGAAGAAC 
KLEYNYNSIINYYIMADKQKN 

490 500 510 520 530 540 

GGCATCAACGTGAACTTCAAGATCCGCCACAACATCGAGGACGCCAGCGTGCAGCTCGCC 
GIKYNFKIRHNIEDGSYQLA 
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550 560 570 580 590 600 

CACCACTACCACCACAACACCCCCATCCCCCACCCCCCCCTCCTCCTCCCCCACAACCAC 
DHYQQNTPICDCPVLLPDNII 

610 620 630 640 650 660 

TACCTCAGCTACCACTCCCCCCTCAGCAAACACCCCAACGACMCCGCCATCACATCGTC 
YLSYQSALSKDPNEKRDIIMV 

670 680 690 700 710 720 

CTCCTCGACTTCGTCACCCCCGCCCCCATCACTCTCCCCATCGACCAGCTGTACAACCTC 
LL.EFVTAACITLGMDELYKL 

730 7^0 750 760 770 780 

CACACACACAi\GCTGGTGCTCCTCGGCGCCGGCCCCGTGGCCAACACCCCGCTCACCATC 
nTHKLVVVCGCCVCKSALT I 

790 800 810 820 830 840 

CACTTCATCCACTCCTACTTCGTGTCTCACTACCACCCCACTATTCACGACTCCTACACG 
QFIQ SYFVSDYDPTiEDSYT 

850 860 870 880 890 900 

AACATCTGCACTGTGCATGCCATCCCAGCCCGGCTGGACATCCTGGACACCGCGGGCCAG 
KICSVDXIPARLDILDTAGQ 

910 920 930 940 950 960 

GAAGACnCGGCGCCATGACAGAGCAGTACATGCGTGCTGGCCACGGCTTCCTCCTCCTG 
EEFGAMREQYURAGllGFLLV 

970 980 990 1000 1010 1020 

TTCCCCATTAATGACCGGCAGAGTTTCAACCAGGTGGGCAAGCTCTTCACGCAGATTCTG 
FAINDRQSFNEVGKLFTQIL 

1030 1040 1050 1060 1070 1080 

CCGGTCAAGGACCGCGACGACTTCCCCCTTGTCTTGGTCGGGAACAACCCAGATCTGGAG 
RVKDRDDFPVVLVGNKADLE 

1090 1100 1110 1120 1130 1140 

TCACAGCGCCAGGTCCCCCGATCAGAAGCCTCTGCCnCGGCGCCTCCCACCACGTGCCC 
SQRQVFRSEASAFGASHHVA 

1150 1160 1170 1180 1190 !200 

rACTTTGAGCCCTCGGCCAAACTCCGTCTCAACCTCCACGAGGCTTTTGAGCAGCTGCTG 
IfFEASAKLRLNVDEAFEQlV 

1210 1220 1230 1240 1250 1260 

CCGGCTCTCCCCAAATACCAGCAACAACAGCTCCCACCGAGCCCTCCCAGTCCTACCCCT 
RAVRKYQEQELPPSPPSGTP 

1270 1280 1290 1300 1310 1320 

TCTAACACAACCAACACTATCCGTGTTTTCTTGCCGMCAACCAAi\GAACAGTGGTCAAT 
SKTSNTIRVFLPNKQRTYVN 

1330 1340 1350 1360 1370 13S0 

CTGCGA/VATGGAATGAGCTTGCATGACTGCCTTATCMAGCACTCAACGTGAGGGCCCTG 
V R N G M S L II D C h M K A L K V R G L 

1390 1400 1410 1420 1430 1440 

CAACCAGAGACCTGTGCAGTCTTCAGACTTCTCCACGAi\CACAAAGGT/VAAA.AACCACGC 
QPESCAVFRLI. HEIIKCKKAR 

1450 1460 1470 1480 1490 1500 

TTAGATTGGAATACTGAaGCTGCCTCTTTGATTGCAGAACMCTTCACGTAGATTTCCTG 
I I) W N T H A A S L 1 G R E L li V D F L 

1510 1520 1530 1540 1550 1560 

GGCGGCCGCATGGTGAGCAAGCGCGAGGAGCTGTTCACCGCCCTGGTGCCCATCCTGGTC 
G C R M V S K C E E L F T G V V P 1 L V 

1570 I5S0 1590 1600 1610 1G20 

GACCTCGACCCCGACGTA/VACCGCCACAAGTTCAGCCTCTCCCCCGACCGCGAGGGCGAT 
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ELDGDVNGHKFSVSGEGEGD 

1630 1640 1650 1660 1670 1680 

GCCACCTACGGCAAGCTGACCCTGAAGTTCATCTGCACCACCCGCAAGCTGCCCGTCCCC 
ATYGKLTLKFICTTGKLPYP 

1690 1700 1710 1720 1730 1740 

TGGCCCACCCTCGTGACCACCCTCACCTGGGGCGTGCAGTGCTTCAGCCGCTACCCCGAC 
WPTLVTTLTWGVQCFSRYPD 

1750 1760 1770 1780 1790 1800 

CACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGC 
HMKQHDFFKSAMPEGYVQER 

1810 1820 1830 1840 1850 1860 

ACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGC 
TIFFKDDGNYKTRAEVKFEG 

1870 1880 1890 1900 1910 1920 

GACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATC 
DTLVNRIELKGIDFKEDGNl 

1930 1940 1950 1960 1970 1980 

CTGGGGCACAAGCTGGAGTACAACTACATCAGCCACAACGTCTATATCACCGCCGACAAG 
LGHK LEYNYISHNYYITADK 

1990 2000 2010 2020 2030 2040 

CAGAAGAACGGCATCAAGGCCAACTTCAAGATCCGCCACAACATCGAGGACGGCAGCGTG 
QKNGIKANFKIRHNIEDGSY 

2050 2060 2070 2080 2090 2100 

CAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGCCCCGTGCTGCTGCCC 
QLADHYQQNTPIGDGPYLLP 

2110 2120 2130 2140 2150 2160 

GACAACCACTAC I TGAGCACCCAGTCCGCCCTGAGCAAAGACCCCAACGAGAAGCGCGAT 
DNIIYL STQSALSKDPNEKRD 

2170 2180 2190 2200 2210 2220 

CACATGGTCCTGCTGGAGTTCGTGACCGCCCCCGGGATCACTCTCGCCATGGACCAGCTG 
HMVLLEFYTAAGITLGMDEL 

2230 

tag 
* 
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10 20 30 40 50 60 

ATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCTGGTCGAGCTGGAC 
MVSKGEELFTGVVPILVELD 

70 80 90 100 110 120 

GGCGACGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCACCTAC 
GDVNGHKF5VSGEGEGDATY 

130 140 150 160 170 180 

GGCAAGCTGACCCTGAAGTTCATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACC 
GKLTLKFICTTGKLPVPWPT 

190 200 210 220 230 240 

CTCGTGACCACCTTCGGCTACGGCCTGAAGTGCTTCGCCCGCTACCCCGACCACATGAAG 
LVTTFGYGLKCFARYPDHMK 

250 260 270 280 290 300 

CAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCATCTTC 
QHDFFKSAMPEGYVQERTI F 

310 320 330 340 350 360 

TTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGACACCCTG 
FKDDGNYKTRAEVKFEGDTL 

370 380 390 400 410 420 

GTG.^ACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGGCAC 
VNRI ELKGIDFKEDGNI LGH 

430 440 450 460 470 480 

AAGCTGGAGTACAACTACAACAGCCACAACGTCTATATCATGGCCGACAAGCAGAAGAAC 
KLEYMYMSHMVYIMADKQKN 

490 500 510 520 530 - 540 

GGCATCAAGGTGAACTTCAAGATCCGCCACAACATCGAGGACGGCAGCGTGCAGCTCGCC 
GIKVMFKIRHNI EDGSVQLA 

550 560 570 580 590 600 

GACCACTACCAGCAGA-nLCACCCCCATCGGCGACGGCCCCGTGCTGCTGCCCGACAACCAC 
DHYQQMTPIGDGPVLLP DMH 

610 620 630 640 650 660 

TACCTGAGCTACCAGTCCGCCCTGAGCAAAGACCCCAACGAGAAGCGCGATCACATGGTC 
YLSYQSALSKDPMEKRDHMV 

670 630 690 700 710 720 

CTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGACGAGCTGTACAAGCTC 
LLEFVTAAGITLGMDELYKL 

730 740 750 760 770 780 

GAGATGACGG.^ATATA.^GCTGGTGGTGGTGGGCGCCGGCGGTGTGGGCAAGAGTGCGCTG 
EMTEYKLVVVGAGGVGKSAL 
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750 800 810 820 830 840 

ACCATCCAGCTGATCCAGA.^CCATTTTGTGGACGAATACGACCCCACTCTAGAGGATTCC 
TIQLIQNHFVDEYDPTLEDS 

850 860 870 880 890 SOO 

TACCGG.^AGCAGGTGGTCATTGAT6GGGAGACGTGCCTGTTGGACATCCTGGATACCGCC 
YRKQVVIDGETCLLDILDTA 

910 920 930 940 950 960 

GGCCAGGAGGAGTACAGCGCCATGCGGGACCAGTACATGCGCACCGGGGAGGGCTTCCTG 
GQEEYSAMRDQYMRTGEGFL 

970 980 990 1000 1010 1020 

TGTGTGTTTGCCATC.VxCA.^CACC/vAGTCTTTTGAGGACATCCACCAGTACAGGGAGCAG 
CVFAIMNTKSFEDIHQYREQ 

1030 1040 1050 1060 1070 1080 

ATCA^.IVCGGGTG-^AGGACTCGGATalVCGTGCCCATGGTGCTGGTGGGGAACAAGTGTGAC 
I KRVKDSDDVPMVLVGMKCD 

1090 1100 1110 1120 1130 1140 

CTGGCTGCACGCACTGTGGAATCTCGGCAGGCTCAGGACCTCGCCCGAAGCTACGGCATC 
LAARTVESRQAQDLARSYGI 

1150 1160 1170 1180 1190 1200 

CCCTACATCGAGACCTCGGCCAAGACCCGGCAGGGAGTGGAGGATGCCTTCTACACGTTG 
PYIETSAKTRQGVEDAFYTL 

1210 1220 1230 1240 1250 1260 

GTGCGTGAGATCCGGCAGCACAAGCTGCGG.WGCTGAACGGCTCCGGAGGTGGTACCCCT 
VREIROHKLRKLMGSGGGTP 

1270 1280 1290 1300 1310 1320 

TCTAAGACAAGCAACACTATCCGTGTTTTCTTGCCGAACAAGCAA^GAACAGTGGTCAAT 
SKTSNTI RVFLPHKQRTVVN 

1330 1340 1350 1360 1370 1380 

GTGCGAAATGGAATGAGCTTGCATGACTGCCTTATGAAAGCACTCAAGGTGAGGGGCCTG 
VRMGMS LHDCLMKALKVRGL 

1390 1400 1410 1420 1430 1440 

CAACCAGAGAGCTGTGCAGTGTTCAGACTTCTCCACGAACACAAAGGTAAAAAAGCACGC 
QPESCAVFRLLHEHKGKKAR 

1450 1460 1470 1480 1490 1500 

TTAGATTGGAATACTGAAGCTGCGTCTTTGATTGGAGAAGAACTTCACGTAGATTTCCTG 
LD IJMTEAAS LI GEELHVDFL 

1510 1520 1530 1540 1550 1560 

GGCGGCCGCATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCTGGTC 
GGRMVS KGEELFTGVVPI LV 

1570 1580 1550 1600 1610 1620 

GAGCTGGACGGCGACGTA.VvCGGCCACAAGTTCAGCGTGTCCGGCGAGGGCGAGGGCGAT 
ELDGDVMGHKFSVSGEGEGD 

1630 1640 1650 1660 1670 1680 

GCCACCTACGGCAAGCTGACCCTGAAGTTCATCTGCACCACCGGCA.^GCTGCCCGTGCCC 
ATYGKLTLKFICTTGKLPVP 

1650 1700 1710 1720 1730 1740 

TGGCCCACCCTCGTGACCACCCTGACCTGGGGCGTGCAGTGCTTCAGCCGCTACCCCGAC 
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WPTLVTTLTWGVQC FS RYP D 

1750 1760 1770 1780 1790 1800 

CACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGC 
HMKQHDFFKSAMPEGYVQER 

1810 1820 1830 1840 1850 1860 

ACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGC 
TI FFKDD GMYKTRAEVKFEG 

1870 1880 1890 1900 1910 1920 

GACACeCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATC 
DTLVWRIELKGIDFKEDGNI 

1930 1940 1950 1960 1970 1980 

CTGGGGCACAAGCTGGAGTACAACTACATCAGCCACAACGTCTATATCACCGCCGACAAG 
LGHKLEYNYISHNVYITADK 

1990 2000 2010 2020 2030 2040 

CAGAAGAACGGCATCAAGGCCAACTTCAAGATCCGCCACAACATCGAGGACGGCAGCGTG 
QKNGIKANFKIRHNIEDGSV 

2050 2060 2070 2080 2090 2100 

CAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGCCCCGTGCTGCTGCCC 
QLADHYQQNTPI GDGPVLLP 

2110 2120 2130 2140 2150 2160 

GACAACCACTACTTGAGCACCCAGTCCGCCCTGAGCAAAGACCCCAACGAGAAGCGCGAT 
DNHYLSTQSALSKDPNEKRD 

2170 2180 2190 2200 2210 2220 

CACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGACGAGCTG 
HNVLLEFVTAAGITLGMDEL 

2230 

TAG 
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SEQUENCE LISTING 



<110> Matsuda, Uichiyuki 

<120> Monitoring protein for low-molecular-weight GTP-binding 
protein activity 

<130> 01-022-PCT 

<150> 2000-245910 
<151> 2000-08-14 

<160> 29 

<170> Patent In Ver. 2. 1 

<210> 1 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed primer 
based on nucleotide sequences of human H-Ras and 
restriction site for Xhol 
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<400> 1 

ctcgagatga cggaatataa gctggtggtg 30 

<210> 2 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Designed primer 
based on nucleotide sequences of human c-Rafl and 
human H-Ras 

<400> 2 

agtgttgctt gtcttagaag gggtaccacc tccggagccg ttcagcttcc gcagcttgtg 60 

<210> 3 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Designed primer 
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based on nucleotide sequences of human c-Rafl and 
restriction site for Kpnl 

<400> 3 

ggtacccctt ctaagacaag caacact 27 

<210> 4 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Designed primer 
based on nucleotide sequences of human c-Rafl and 
restriction site for NotI 

<400> 4 

gcggccgccc aggaaatcta cttgaagttc 30 

<210> 5 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Designed primer 
based on nucleotide sequence of multiple cloning 
site of pBluescript-SKn(+) 

<400> 5 

cgccagggtt ttcccagtca cgac 24 



<210> 6 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed primer 
based on nucleotide sequence of multiple cloning 
site of pBluescript-SKII(+) 

<400> 6 

agcggataac aatttcacac aggaaac 27 

<210> 7 
<211> 30 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed primer 
based on nucleotide sequences of aequorea EYFP and 
restriction site for BamHI 

<400> 7 

ggatccggca tggtgagcaa gggcgaggag 30 



<210> 8 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed primer 
based on nucleotide sequences of aequorea ECFP and 
restriction sites for BamHI, Kpnl and Xhol 

<400> 8 

ggatccggta cctcgagctt gtacagctcg tccatg 36 



<210> 9 
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<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed primer 
based on nucleotide sequences of aequorea ECFP and 
restriction site for Notl 

<400> 9 

gcggccgcat ggtgagcaag ggcgaggagc 30 

<210> 10 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed primer 
based on nucleotide sequences of aequorea ECFP and 
restriction site for Bglll 

<400> 10 

agatctacag ctcgtccatg ccgagag 27 
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<210> 11 

<211> 2223 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Designed 

plasmid based on nucleotide sequences of human 
H-Ras, human c-Rafl, aequorea EYFP and aequorea 
ECFP 



<220> 

<221> CDS 

<222> (1)..(2223) 

<400> 11 

atg gtg age aag ggc gag gag ctg ttc acc ggg gtg gtg ccc ate ctg 48 

Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu 
15 10 15 



gtc gag ctg gac ggc gac gta aac ggc cac aag ttc age gtg tec ggc 96 
Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly 
20 25 30 



gag ggc gag ggc gat gee acc tac ggc aag ctg ace ctg aag ttc ate 144 
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Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He 
35 40 45 

tgc acc acc ggc aag ctg ccc gtg ccc tgg ccc acc etc gtg acc ace 192 
Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr 
50 55 60 

ttc ggc tac ggc ctg aag tgc ttc gcc cgc tac ccc gac cac atg aag 240 
Phe Gly Tyr Gly Leu Lys Cys Phe Ala Arg Tyr Pro Asp His Met Lys 
65 70 75 80 

cag cac gac ttc ttc aag tec gcc atg ccc gaa ggc tac gtc cag gag 288 
Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu 

85 90 95 

cgc acc ate ttc ttc aag gac gac ggc aac tac aag acc cgc gcc gag 336 
Arg Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu 
100 105 110 

gtg aag ttc gag ggc gac acc ctg gtg aac cgc ate gag ctg aag ggc 384 
Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly 
115 120 125 

ate gac ttc aag gag gac ggc aac ate ctg ggg cac aag ctg gag tac 432 
He Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu Tyr 
130 135 140 
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aac tac aac age cac aac gtc tat ate atg gee gae aag cag aag aac 480 

Asn Tyr Asn Ser His Asn Val Tyr He Met Ala Asp Lys Gin Lys Asn 
145 150 155 160 

ggc ate aag gtg aac ttc aag ate cge cac aac ate gag gac ggc age 528 

Gly He Lys Val Asn Phe Lys He Arg His Asn He Glu Asp Gly Ser 
165 170 175 

gtg cag etc gee gac cac tac cag cag aac acc ecc ate ggc gac ggc 576 

Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp Gly 
180 185 190 

cec gtg etg etg ecc gae aac cac tac etg age tac cag tec gee ctg 624 

Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Tyr Gin Ser Ala Leu 
195 200 205 

age aaa gac ecc aac gag aag cge gat cac atg gtc etg ctg gag ttc 672 

Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu Glu Phe 

210 215 220 

gtg acc gee gee ggg ate act etc ggc atg gac gag ctg tac aag etc 720 

Val Thr Ala Ala Gly He Thr Leu Gly Met Asp Glu Leu Tyr Lys Leu 
225 230 235 240 

gag atg aeg gaa tat aag etg gtg gtg gtg ggc gee ggc ggt gtg ggc 768 
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Glu Met Thr Glu Tyr Lys Leu Val Val Val Cly Ala Gly Gly Val Gly 
245 250 255 

aag agt gcg ctg acc ate cag ctg ate cag aac cat ttt gtg gac gaa 816 
Lys Ser Ala Leu Thr He Gin Leu He Gin Asn His Phe Val Asp Glu 
260 265 270 

tac gac ccc act ata gag gat tec tac egg aag cag gtg gtc att gat 864 
Tyr Asp Pro Thr He Glu Asp Ser Tyr Arg Lys Gin Val Val lie Asp 
275 280 285 

ggg gag acg tgc ctg ttg gac ate ctg gat acc gee ggc cag gag gag 912 
Gly Glu Thr Cys Leu Leu Asp He Leu Asp Thr Ala Gly Gin Glu Glu 
290 295 300 

tac age gee atg egg gac cag tac atg cgc acc ggg gag ggc ttc ctg 960 
Tyr Ser Ala Met Arg Asp Gin Tyr Met Arg Thr Gly Glu Gly Phe Leu 
305 310 315 320 

tgt gtg ttt gcc ate aac aac acc aag tet ttt gag gac ate cac cag 1008 
Cys Val Phe Ala He Asn Asn Thr Lys Ser Phe Glu Asp lie His Gin 
325 330 335 

tac agg gag cag ate aaa egg gtg aag gac teg gat gac gtg ccc atg 1056 
Tyr Arg Glu Gin lie Lys Arg Val Lys Asp Ser Asp Asp Val Pro Met 
340 345 350 
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gtg ctg gtg ggg aac aag tgt gac ctg get gca cgc act gtg gaa tct 1104 

Val Leu Val Gly Asn Lys Cys Asp Leu Ala Ala Arg Thr Val Glu Ser 

355 360 365 

egg cag get cag gac etc gee cga age tae ggc ate ecc tac ate gag 1152 

Arg Gin Ala Gin Asp Leu Ala Arg Ser Tyr Gly lie Pro Tyr He Glu 

370 375 380 

acc teg gee aag ace egg cag gga gtg gag gat gee ttc tac aeg ttg 1200 

Thr Ser Ala Lys Thr Arg Gin Gly Val Glu Asp Ala Phe Tyr Thr Leu 

385 390 395 400 

gtg cgt gag ate egg cag cae aag ctg egg aag ctg aac ggc tec gga 1248 

Val Arg Glu lie Arg Gin His Lys Leu Arg Lys Leu Asn Gly Ser Gly 

405 410 415 

ggt ggt acc cet tct aag aca age aac act ate cgt gtt ttc ttg ccg 1296 

Gly Gly Thr Pro Ser Lys Thr Ser Asn Thr He Arg Val Phe Leu Pro 

420 425 430 

aac aag caa aga aca gtg gte aat gtg cga aat gga atg age ttg eat 1344 

Asn Lys Gin Arg Thr Val Val Asn Val Arg Asn Gly Met Ser Leu His 

435 440 445 

gac tgc ctt atg aaa gca etc aag gtg agg ggc ctg caa cca gag age 1392 
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Asp Cys Leu Met Lys Ala Leu Lys Val Arg Gly Leu Gin Pro Clu Ser 
450 455 460 

tgt gca gtg ttc aga ctt etc cac gaa cac aaa ggt aaa aaa gca cgc 1440 
Cys Ala Val Phe Arg Leu Leu His Glu His Lys Gly Lys Lys Ala Arg 
465 470 475 480 

tta gat tgg aat act gaa get gcg tct ttg att gga gaa gaa ctt eac 1488 
Leu Asp Trp Asn Thr Glu Ala Ala Ser Leu lie Gly Glu Glu Leu His 
485 490 495 

gta gat ttc etg ggc ggc cgc atg gtg age aag gge gag gag etg ttc 1536 
Val Asp Phe Leu Gly Gly Arg Met Val Ser Lys Gly Glu Glu Leu Phe 
500 505 510 

ace ggg gtg gtg ecc ate etg gte gag etg gae gge gac gta aac ggc 1584 
Thr Gly Val Val Pro lie Leu Val Glu Leu Asp Gly Asp Val Asn Gly 
515 520 525 

eac aag ttc age gtg tee gge gag gge gag gge gat gee ace tac gge 1632 
His Lys Phe Ser Val Ser Gly Glu Gly Glu Gly Asp Ala Thr Tyr Gly 
530 535 540 

aag etg ace etg aag ttc ate tge ace ace gge aag etg ecc gtg ecc 1680 
Lys Leu Thr Leu Lys Phe He Cys Thr Thr Gly Lys Leu Pro Val Pro 
545 550 555 560 
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tgg ccc acc etc gtg acc acc ctg acc tgg ggc gtg cag tgc ttc age 1728 

Trp Pro Thr Leu Val Thr Thr Leu Thr Trp Gly Val Gin Cys Phe Ser 

565 570 575 

cgc tac ccc gac cac atg aag cag cac gac ttc ttc aag tec gee atg 1776 

Arg Tyr Pro Asp His Met Lys Gin His Asp Phe Phe Lys Ser Ala Met 

580 585 590 

eee gaa ggc tae gtc cag gag cgc acc ate ttc ttc aag gac gac ggc 1824 

Pro Glu Gly Tyr Val Gin Glu Arg Thr He Phe Phe Lys Asp Asp Gly 

595 600 605 

aac tae aag acc cgc gee gag gtg aag ttc gag ggc gac acc ctg gtg 1872 

Asn Tyr Lys Thr Arg Ala Glu Val Lys Phe Glu Gly Asp Thr Leu Val 

610 615 620 

aac cgc ate gag ctg aag ggc ate gac ttc aag gag gac ggc aac ate 1920 

Asn Arg He Glu Leu Lys Gly He Asp Phe Lys Glu Asp Gly Asn He 

625 630 635 640 

ctg ggg cac aag ctg gag tac aac tac ate age cac aac gtc tat ate 1968 

Leu Gly His Lys Leu Glu Tyr Asn Tyr He Ser His Asn Val Tyr He 

645 650 655 

acc gee gac aag cag aag aac ggc ate aag gee aac ttc aag ate cgc 2016 
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Thr Ala Asp Lys Cln Lys Asn Gly lie Lys Ala Asn Phe Lys He Arg 
660 665 670 

cac aac ate gag gac ggc age gtg eag etc gee gac cac tae cag eag 2064 
His Asn He Glu Asp Gly Ser Val Gin Leu Ala Asp His Tyr Gin Gin 
675 680 685 

aac aee cce ate gge gae gge cee gtg etg ctg cec gae aac cac tac 2112 
Asn Thr Pro lie Gly Asp Gly Pro Val Leu Leu Pro Asp Asn His Tyr 
690 695 700 

ttg age ace cag tee gee ctg age aaa gac cec aac gag aag cge gat 2160 
Leu Ser Thr Gin Ser Ala Leu Ser Lys Asp Pro Asn Glu Lys Arg Asp 
705 710 715 720 

cac atg gtc ctg ctg gag tte gtg ace gee gcc ggg ate act etc ggc 2208 
His Met Val Leu Leu Glu Phe Val Thr Ala Ala Gly lie Thr Leu Gly 
725 730 735 

atg gae gag ctg tag 2223 
Met Asp Glu Leu 
740 



<210> 12 
<211> 740 
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<212> PRT 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: Designed 

plasmid based on nucleotide sequences of human 
H-Ras, human c-Rafl, aequorea EYFP and aequorea 
ECFP 

<400> 12 

Uet Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro lie Leu 

15 10 15 

Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly 

20 25 30 

Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe lie 

35 40 45 

Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr 

50 55 60 

Phe Gly Tyr Gly Leu Lys Cys Phe Ala Arg Tyr Pro Asp His Met Lys 
65 70 75 80 

Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu 

85 90 95 

Arg Thr lie Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu 

100 105 110 

Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly 

115 120 125 

He Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu Tyr 
130 135 140 
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Asn Tyr Asn Ser His Asn Val Tyr He Met Ala Asp Lys Gin Lys Asn 
145 150 155 160 

Gly He Lys Val Asn Phe Lys He Arg His Asn He Glu Asp Gly Ser 

165 170 175 

Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp Gly 

180 185 190 

Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Tyr Gin Ser Ala Leu 

195 200 205 

Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu Glu Phe 

210 215 220 

Val Thr Ala Ala Gly He Thr Leu Gly Met Asp Glu Leu Tyr Lys Leu 
225 230 235 240 

Glu Met Thr Glu Tyr Lys Leu Val Val Val Gly Ala Gly Gly Val Gly 

245 250 255 

Lys Ser Ala Leu Thr He Gin Leu He Gin Asn His Phe Val Asp Glu 

260 265 270 

Tyr Asp Pro Thr He Glu Asp Ser Tyr Arg Lys Gin Val Val He Asp 

275 280 285 

Gly Glu Thr Cys Leu Leu Asp He Leu Asp Thr Ala Gly Gin Glu Glu 

290 295 300 

Tyr Ser Ala Met Arg Asp Gin Tyr Met Arg Thr Gly Glu Gly Phe Leu 
305 310 315 320 

Cys Val Phe Ala He Asn Asn Thr Lys Ser Phe Glu Asp He His Gin 

325 330 335 

Tyr Arg Glu Gin He Lys Arg Val Lys Asp Ser Asp Asp Val Pro Met 
340 345 350 
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Val Leu Val Gly Asn Lys Cys Asp Leu Ala Ala Arg Thr Val Glu Ser 

355 360 365 

Arg Gin Ala Gin Asp Leu Ala Arg Ser Tyr Gly He Pro Tyr He Glu 

370 375 380 

Thr Ser Ala Lys Thr Arg Gin Gly Val Glu Asp Ala Phe Tyr Thr Leu 
385 390 395 400 

Val Arg Glu He Arg Gin His Lys Leu Arg Lys Leu Asn Gly Ser Gly 

405 410 415 

Gly Gly Thr Pro Ser Lys Thr Ser Asn Thr He Arg Val Phe Leu Pro 

420 425 430 

Asn Lys Gin Arg Thr Val Val Asn Val Arg Asn Gly Met Ser Leu His 

435 440 445 

Asp Cys Leu Met Lys Ala Leu Lys Val Arg Gly Leu Gin Pro Glu Ser 

450 455 460 

Cys Ala Val Phe Arg Leu Leu His Glu His Lys Gly Lys Lys Ala Arg 
465 470 475 480 

Leu Asp Trp Asn Thr Glu Ala Ala Ser Leu He Gly Glu Glu Leu His 

485 490 495 

Val Asp Phe Leu Gly Gly Arg Met Val Ser Lys Gly Glu Glu Leu Phe 

500 505 510 

Thr Gly Val Val Pro He Leu Val Glu Leu Asp Gly Asp Val Asn Gly 

515 520 525 

His Lys Phe Ser Val Ser Gly Glu Gly Glu Gly Asp Ala Thr Tyr Gly 

530 535 540 

Lys Leu Thr Leu Lys Phe He Cys Thr Thr Gly Lys Leu Pro Val Pro 
545 550 555 560 
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Trp Pro Thr Leu Val Thr Thr Leu Thr Trp Gly Val Gin Cys Phe Ser 

565 570 575 

Arg Tyr Pro Asp His Met Lys Gin His Asp Phe Phe Lys Ser Ala Met 

580 585 590 

Pro Glu Gly Tyr Val Gin Glu Arg Thr He Phe Phe Lys Asp Asp Gly 

595 600 605 

Asn Tyr Lys Thr Arg Ala Glu Val Lys Phe Glu Gly Asp Thr Leu Val 

610 615 620 

Asn Arg He Glu Leu Lys Gly He Asp Phe Lys Glu Asp Gly Asn He 
625 630 635 640 

Leu Gly His Lys Leu Glu Tyr Asn Tyr He Ser His Asn Val Tyr He 

645 650 655 

Thr Ala Asp Lys Gin Lys Asn Gly He Lys Ala Asn Phe Lys He Arg 

660 665 670 

His Asn He Glu Asp Gly Ser Val Gin Leu Ala Asp His Tyr Gin Gin 

675 680 685 

Asn Thr Pro He Gly Asp Gly Pro Val Leu Leu Pro Asp Asn His Tyr 

690 695 700 

Leu Ser Thr Gin Ser Ala Leu Ser Lys Asp Pro Asn Glu Lys Arg Asp 
705 710 715 720 

His Met Val Leu Leu Glu Phe Val Thr Ala Ala Gly He Thr Leu Gly 
725 730 735 

Met Asp Glu Leu 
740 
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<210> 13 

<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed primer 
based on nucleotide sequences of human RaplA and 
restriction site for Xhol 

<400> 13 

ggctcgagat gcgtgagtac aagctagtgg 30 

<210> 14 
<211> 92 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed primer 
based on nucleotide sequences of human RalGDS 
and human RaplA 

<400> 14 

gcggatgata cagcagtcgc cacctccgga tccgccggta cctccaccac cggttccacc 60 
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tccggagcca ttgatctttg actttgcaga ag 92 

<210> 15 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Designed primer 
based on nucleotide sequence of human RalGDS 

<400> 15 

ggcgactgct gtatcatccg c 21 

<210> 16 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed primer 
based on nucleotide sequences of human RalGDS 
and restriction site for Not I 
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cgcggccgcc ccgcttcttg aggacaaagt c 31 



<210> 17 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed primer 
based on nucleotide sequences of aequorea ECFP and 
restriction sites for BamHI, Kpnl and Xhol 

<400> 17 

ggatccggta cctcgagggc ggcggtcacg aactccagca g 41 



<210> 18 
<211> 2238 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 

plasmid based on nucleotide sequences of human 
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RaplA, human RalGDS. aequorea EYFP and aequorea 
ECFP 

<220> 

<221> CDS 

<222> (1)..(2238) 

<400> 18 

atg gtg age aag ggc gag gag ctg ttc acc ggg gtg gtg ccc ate ctg 48 

Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu 
15 10 15 

gtc gag ctg gac ggc gac gta aac ggc cac aag ttc age gtg tec ggc 96 
Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly 
20 25 30 

gag ggc gag ggc gat gcc acc tac ggc aag ctg acc ctg aag ttc ate 144 
Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He 
35 40 45 

tgc acc acc ggc aag ctg ccc gtg ccc tgg ccc acc etc gtg acc acc 192 
Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr 
50 55 60 

ttc ggc tac ggc ctg aag tgc ttc gcc cgc tac ccc gac cac atg aag 240 
Phe Gly Tyr Gly Leu Lys Cys Phe Ala Arg Tyr Pro Asp His Met Lys 
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65 70 75 80 

cag cac gac ttc ttc aag tec gcc atg ccc gaa ggc tac gtc cag gag 288 
Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu 

85 90 95 

cgc acc ate tte tte aag gac gac ggc aac tac aag ace cge gee gag 336 
Arg Thr lie Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu 
100 105 110 

gtg aag ttc gag ggc gac acc ctg gtg aac cgc ate gag ctg aag ggc 384 
Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly 
115 120 125 

ate gac ttc aag gag gac ggc aac ate ctg ggg cac aag ctg gag tac 432 
He Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu Tyr 
130 135 140 

aac tac aac age cac aac gtc tat ate atg gcc gac aag cag aag aac 480 
Asn Tyr Asn Ser His Asn Val Tyr He Met Ala Asp Lys Gin Lys Asn 
145 150 155 160 

ggc ate aag gtg aac ttc aag ate cgc cac aac ate gag gac ggc age 528 
Gly He Lys Val Asn Phe Lys He Arg His Asn He Glu Asp Gly Ser 
165 170 175 



23/60 



BNSCXDCID: <WO__01347eeA2J_> 



wo 01/34766 



PCT/JPOl/00631 



gtg cag etc gcc gac cac tac cag cag aac acc ccc ate gge gac gge 576 
Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp Gly 
180 185 190 

ece gtg etg ctg ecc gac aac cac tac ctg age tac cag tec gcc ctg 624 
Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Tyr Gin Ser Ala Leu 
195 200 205 

age aaa gac ccc aac gag aag cgc gat cac atg gtc ctg ctg gag ttc 672 
Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu Glu Phe 
210 215 220 

gtg acc gcc gcc etc gag atg cgt gag tac aag eta gtg gtc ctt ggt 720 
Val Thr Ala Ala Leu Glu Met Arg Glu Tyr Lys Leu Val Val Leu Gly 
225 230 235 240 

tea gga gge gtt ggg aag tct get ctg aca gtt cag ttt gtt cag gga 768 
Ser Gly Gly Val Gly Lys Ser Ala Leu Thr Val Gin Phe Val Gin Gly 
245 250 255 

att ttt gtt gaa aaa tat gac cea aeg ata gaa gat tec tac aga aag 816 
He Phe Val Glu Lys Tyr Asp Pro Thr He Glu Asp Ser Tyr Arg Lys 
260 265 270 

caa gtt gaa gtc gat tge caa cag tgt atg etc gaa ate ctg gat act 864 
Gin Val Glu Val Asp Cys Gin Gin Cys Met Leu Glu He Leu Asp Thr 



24/60 



wo 01/34766 



PCT/JPOl/00631 



275 280 285 

gca ggg aca gag caa ttt aca gca atg agg gat ttg tat atg aag aac 912 
Ala Gly Thr Glu Gin Phe Thr Ala Met Arg Asp Leu Tyr Met Lys Asn 
290 295 300 

ggc caa ggt ttt gca eta gta tat tct att aca get cag tec acg ttt 960 
Gly Gin Gly Phe Ala Leu Val Tyr Ser He Thr Ala Gin Ser Thr Phe 
305 310 315 320 

aac gae tta eag gae ctg agg gaa cag att tta egg gtt aag gac acg 1008 
Asn Asp Leu Gin Asp Leu Arg Glu Gin He Leu Arg Val Lys Asp Thr 
325 330 335 

gaa gat gtt eca atg att ttg gtt ggc aat aaa tgt gac ctg gaa gat 1056 
Glu Asp Val Pro Met He Leu Val Gly Asn Lys Cys Asp Leu Glu Asp 
340 345 350 

gag ega gta gtt ggc aaa gag cag ggc cag aat tta gca aga cag tgg 1104 
Glu Arg Val Val Gly Lys Glu Gin Gly Gin Asn Leu Ala Arg Gin Trp 
355 360 365 

tgt aac tgt gcc ttt tta gaa tct tct gca aag tea aag ate aat gtt 1152 
Cys Asn Cys Ala Phe Leu Glu Ser Ser Ala Lys Ser Lys He Asn Val 
370 375 380 
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aat gag ata ttt tat gac ctg gtc aga cag ata aat agg aaa aca cca 1200 
Asn Glu He Phe Tyr Asp Leu Val Arg Gin lie Asn Arg Lys Thr Pro 
385 390 395 400 

gtg gaa ggc tec gga ggt gga acc ggt ggt gga ggt acc ggc gga tec 1248 
Val Glu Gly Ser Gly Gly Gly Thr Gly Gly Gly Gly Thr Gly Gly Ser 
405 410 415 

gga ggt ggc gac tgc tgt ate ate egc gtc age ctg gae gtg gac aat 1296 
Gly Gly Gly Asp Cys Cys He He Arg Val Ser Leu Asp Val Asp Asn 
420 425 430 

ggc aac atg tac aag age ate ctg gtg acc age caa gat aag get ceg 1344 
Gly Asn Met Tyr Lys Ser He Leu Val Thr Ser Gin Asp Lys Ala Pro 
435 440 445 

get gta ate egc aag gee atg gac aaa cac aac ctg gag gag gag gag 1392 
Ala Val He Arg Lys Ala Met Asp Lys His Asn Leu Glu Glu Glu Glu 
450 455 460 

eeg gag gac tat gag ctg ctg cag att etc tea gat gac egg aag ctg 1440 
Pro Glu Asp Tyr Glu Leu Leu Gin He Leu Ser Asp Asp Arg Lys Leu 
465 470 475 480 

aag ate cet gaa aac gee aac gtc tte tat gcc atg aac tct acc gee 1488 
Lys He Pro Glu Asn Ala Asn Val Phe Tyr Ala Met Asn Ser Thr Ala 
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485 



490 



495 



aac tat gac ttt gtc etc aag aag egg ggc gge cge atg gtg age aag 
Asn Tyr Asp Phe Val Leu Lys Lys Arg Gly Gly Arg Met Val Ser Lys 
500 505 510 



1536 



ggc gag gag etg ttc acc ggg gtg gtg cce ate ctg gtc gag etg gac 
Gly Clu Glu Leu Phe Thr Gly Val Val Pro He Leu Val Glu Leu Asp 
515 520 525 



1584 



ggc gac gta aac ggc cac aag ttc age gtg tee ggc gag ggc gag ggc 
Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly Glu Gly Glu Gly 
530 535 540 



1632 



gat gee acc tac ggc aag etg acc ctg aag ttc ate tgc ace ace ggc 
Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He Cys Thr Thr Gly 
545 550 555 560 



1680 



aag ctg cce gtg cce tgg cce ace etc gtg acc acc ctg acc tgg ggc 
Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr Leu Thr Trp Gly 
565 570 575 



1728 



gtg cag tgc ttc age cge tae cce gac cac atg aag cag cae gac ttc 
Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys Gin His Asp Phe 
580 585 590 



1776 
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ttc aag tec gcc atg ccc gaa ggc tac gtc cag gag cgc acc ate ttc 1824 
Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu Arg Thr He Phe 
595 600 605 

ttc aag gac gac ggc aac tac aag acc cgc gcc gag gtg aag ttc gag 1872 
Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu Val Lys Phe Glu 
610 615 620 

ggc gac acc ctg gtg aac cgc ate gag ctg aag ggc ate gac ttc aag 1920 
Gly Asp Thr Leu Val Asn Arg lie Glu Leu Lys Gly lie Asp Phe Lys 
625 630 635 640 

gag gac ggc aac ate ctg ggg cac aag ctg gag tac aac tac ate age 1968 
Glu Asp Gly Asn He Leu Gly His Lys Leu Glu Tyr Asn Tyr He Ser 
645 650 655 

cac aac gtc tat ate acc gcc gac aag cag aag aac ggc ate aag gcc 2016 
His Asn Val Tyr He Thr Ala Asp Lys Gin Lys Asn Gly He Lys Ala 
660 665 670 

aac ttc aag ate cgc cac aac ate gag gac ggc age gtg cag etc gcc 2064 
Asn Phe Lys lie Arg His Asn He Glu Asp Gly Ser Val Gin Leu Ala 
675 680 685 

gac cac tac cag cag aac acc ccc ate ggc gac ggc ccc gtg ctg ctg 2112 
Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp Gly Pro Val Leu Leu 
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690 



695 



700 



ccc gac aac cac tac ttg age aee eag tec gee etg age aaa gae eee 2160 
Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala Leu Ser Lys Asp Pro 
705 710 715 720 

aae gag aag ege gat cae atg gte etg etg gag tte gtg ace gee gee 2208 
Asn Glu Lys Arg Asp His Met Val Leu Leu Glu Phe Val Thr Ala Ala 
725 730 735 



ggg ate act cte gge atg gae gag etg tag 
Gly He Thr Leu Gly Met Asp Glu Leu 
740 745 



2238 



<210> 19 
<211> 745 
<212> PRT 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: Designed 

plasmid based on nucleotide sequences of human 
RaplA, human c-RalGDS. aequorea EYFP and aequorea 
ECFP 

<400> 19 

Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro lie Leu 
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15 10 15 

Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly 

20 25 30 

Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He 

35 40 45 

Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr 

50 55 60 

Phe Gly Tyr Gly Leu Lys Cys Phe Ala Arg Tyr Pro Asp His Met Lys 
65 70 75 80 

Gin His Asp Phe Phe Lys Ser Ala Met Pro &lu Gly Tyr Val Gin Glu 

85 90 95 

Arg Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu 

100 105 110 

Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly 

115 120 125 

He Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu Tyr 

130 135 140 

Asn Tyr Asn Ser His Asn Val Tyr He Met Ala Asp Lys Gin Lys Asn 
145 150 155 160 

Gly He Lys Val Asn Phe Lys He Arg His Asn He Glu Asp Gly Ser 

165 170 175 

Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp Gly 

180 185 190 

Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Tyr Gin Ser Ala Leu 

195 200 205 

Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu Glu Phe 
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210 215 220 

Val Thr Ala Ala Leu Glu Met Arg Glu Tyr Lys Leu Val Val Leu Gly 
225 230 235 240 

Ser Gly Gly Val Gly Lys Ser Ala Leu Thr Val Gin Phe Val Gin Gly 

245 250 255 

He Phe Val Glu Lys Tyr Asp Pro Thr He Glu Asp Ser Tyr Arg Lys 

260 265 270 

Gin Val Glu Val Asp Cys Gin Gin Cys Met Leu Glu He Leu Asp Thr 

275 280 285 

Ala Gly Thr Glu Gin Phe Thr Ala Met Arg Asp Leu Tyr Met Lys Asn 

290 295 300 

Gly Gin Gly Phe Ala Leu Val Tyr Ser He Thr Ala Gin Ser Thr Phe 
305 310 315 320 

Asn Asp Leu Gin Asp Leu Arg Glu Gin He Leu Arg Val Lys Asp Thr 

325 330 335 

Glu Asp Val Pro Met He Leu Val Gly Asn Lys Cys Asp Leu Glu Asp 

340 345 350 

Glu Arg Val Val Gly Lys Glu Gin Gly Gin Asn Leu Ala Arg Gin Trp 

355 360 365 

Cys Asn Cys Ala Phe Leu Glu Ser Ser Ala Lys Ser Lys He Asn Val 

370 375 380 

Asn Glu He Phe Tyr Asp Leu Val Arg Gin He Asn Arg Lys Thr Pro 
385 390 395 400 

Val Glu Gly Ser Gly Gly Gly Thr Gly Gly Gly Gly Thr Gly Gly Ser 

405 410 415 

Gly Gly Gly Asp Cys Cys He He Arg Val Ser Leu Asp Val Asp Asn 
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420 425 430 

Gly Asn Met Tyr Lys Ser He Leu Val Thr Ser Gin Asp Lys Ala Pro 

435 440 445 

Ala Val He Arg Lys Ala Met Asp Lys His Asn Leu Glu Glu Clu Glu 

450 455 460 

Pro Glu Asp Tyr Glu Leu Leu Gin lie Leu Ser Asp Asp Arg Lys Leu 
465 470 475 480 

Lys He Pro Glu Asn Ala Asn Val Phe Tyr Ala Met Asn Ser Thr Ala 

485 490 495 

Asn Tyr Asp Phe Val Leu Lys Lys Arg Gly Gly Arg Met Val Ser Lys 

500 505 510 

Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu Val Glu Leu Asp 

515 520 525 

Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly Glu Gly Glu Gly 

530 535 540 

Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He Cys Thr Thr Gly 
545 550 555 560 

Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr Leu Thr Trp Gly 

565 570 575 

Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys Gin His Asp Phe 

580 585 590 

Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu Arg Thr He Phe 

595 600 605 

Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu Val Lys Phe Glu 

610 615 620 

Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly He Asp Phe Lys 



32/60 



BNSDOCIO: <WO_0134766AaLI_> 



wo 01/34766 



PCT/JPOl/00631 



625 630 635 640 

Glu Asp Gly Asn He Leu Gly His Lys Leu Glu Tyr Asn Tyr He Ser 

645 650 655 

His Asn Val Tyr He Thr Ala Asp Lys Gin Lys Asn Gly He Lys Ala 

660 665 670 

Asn Phe Lys He Arg His Asn He Glu Asp Gly Ser Val Gin Leu Ala 

675 680 685 

Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp Gly Pro Val Leu Leu 

690 695 700 

Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala Leu Ser Lys Asp Pro 
705 710 715 720 

Asn Glu Lys Arg Asp His Met Val Leu Leu Glu Phe Val Thr Ala Ala 

725 730 735 

Gly He Thr Leu Gly Met Asp Glu Leu 
740 745 



<210> 20 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed primer 
based on nucleotide sequences of human R-Ras and 
restriction site for Xhol 
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<400> 20 

cccctcgaga cacacaagct ggtggtc 27 

<210> 21 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed primer 
based on nucleotide sequences of human R-Ras and 
restriction site for Kpnl 

<400> 21 

gccggtaccg ccactgggag ggctcggtgg gag 33 

<210> 22 
<211> 2223 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 
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plasmid based on nucleotide sequences of human 
R-Ras. human c-Rafl. aequorea EYFP and aequorea 
ECFP 

<220> 

<221> CDS 

<222> (1)..(2223) 

<400> 22 

atg gtg age aag ggc gag gag ctg ttc acc ggg gtg gtg ccc ate ctg 48 
Met Val Ser Lys Cly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu 
15 10 15 

gtc gag ctg gac ggc gac gta aac ggc cac aag ttc age gtg tec ggc 96 
Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly 
20 25 30 

gag ggc gag ggc gat gee acc tac ggc aag ctg ace ctg aag ttc ate 144 
Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He 
35 40 45 

tgc acc acc ggc aag ctg ccc gtg eee tgg ccc ace etc gtg ace acc 192 
Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr 
50 55 60 

ttc ggc tac ggc ctg aag tgc ttc gee egc tac ccc gac cac atg aag 240 
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Phe Cly Tyr Cly Leu Lys Cys Phe Ala Arg Tyr Pro Asp His Met Lys 
65 70 75 80 

cag cac gac ttc ttc aag tec gcc atg ccc gaa ggc tac gtc cag gag 288 
Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu 

85 90 95 

cgc acc ate ttc ttc aag gac gac ggc aac tac aag acc cgc gcc gag 336 
Arg Thr lie Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu 
100 105 110 

gtg aag ttc gag ggc gac acc ctg gtg aac cgc ate gag etg aag ggc 384 
Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly 
115 120 125 

ate gac ttc aag gag gac ggc aac ate ctg ggg cac aag etg gag tac 432 
lie Asp Phe Lys Glu Asp Gly Asn lie Leu Gly His Lys Leu Glu Tyr 
130 135 140 

aac tac aac age cac aac gtc tat ate atg gcc gac aag eag aag aac 480 
Asn Tyr Asn Ser His Asn Val Tyr He Met Ala Asp Lys Gin Lys Asn 
145 150 155 160 

ggc ate aag gtg aac ttc aag ate cgc cac aac ate gag gac ggc age 528 
Gly He Lys Val Asn Phe Lys He Arg His Asn He Glu Asp Gly Ser 
165 170 175 
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gtg cag etc 
Val Gin Leu 



ccc gtg ctg 
Pro Val Leu 
195 

age aaa gac 
Ser Lys Asp 
210 

gtg acc gee 
Val Thr Ala 

225 

gag aca cac 
Clu Thr His 



gcg etg acc 
Ala Leu Thr 



cce act att 
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gee gac cac tae eag cag aac acc ccc ate ggc gac ggc 576 

Ala Asp His Tyr Gin Gin Asn Thr Pro lie Gly Asp Gly 

180 185 190 

ctg ccc gac aac cac tac ctg age tac cag tec gee ctg 624 

Leu Pro Asp Asn His Tyr Leu Ser Tyr Gin Ser Ala Leu 
200 205 

ccc aac gag aag cgc gat cac atg gtc ctg etg gag ttc 672 

Pro Asn Glu Lys Arg Asp His Met Val Leu Leu Glu Phe 
215 220 

gee ggg ate act etc ggc atg gac gag ctg tae aag etc 720 

Ala Gly He Thr Leu Gly Met Asp Glu Leu Tyr Lys Leu 
230 235 240 

aag ctg gtg gtc gtg ggc ggc ggc ggc gtg ggc aag age 768 

Lys Leu Val Val Val Gly Gly Gly Gly Val Gly Lys Ser 
245 250 255 

ate eag ttc ate cag tee tac ttc gtg tet gac tac gac 816 

He Gin Phe lie Gin Ser Tyr Phe Val Ser Asp Tyr Asp 

260 265 270 

gag gac tee tae acg aag ate tge agt gtg gat ggc ate 864 
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Pro Thr He Glu Asp Ser Tyr Thr Lys He Cys Ser Val Asp Gly lie 
275 280 285 

cca gcc egg ctg gac ate etg gac ace geg ggc cag gaa gag ttc ggg 912 
Pro Ala Arg Leu Asp lie Leu Asp Thr Ala Gly Gin Glu Glu Phe Gly 
290 295 300 

gcc atg aga gag cag tac atg cgt get ggc eac ggc ttc ctg ctg gtg 960 
Ala Met Arg Glu Gin Tyr Met Arg Ala Gly His Gly Phe Leu Leu Val 
305 310 315 320 

ttc gcc att aat gac egg eag agt ttc aae gag gtg ggc aag etc ttc 1008 
Phe Ala He Asn Asp Arg Gin Ser Phe Asn Glu Val Gly Lys Leu Phe 
325 330 335 

aeg eag att ctg egg gtc aag gac ege gac gac ttc cec gt't gtg ttg 1056 
Thr Gin He Leu Arg Val Lys Asp Arg Asp Asp Phe Pro Val Val Leu 
340 345 350 

gtc ggg aac aag gea gat ctg gag tea eag ege cag gtc ece ega tea 1104 
Val Gly Asn Lys Ala Asp Leu Glu Ser Gin Arg Gin Val Pro Arg Ser 
. 355 360 365 

gaa gee tet gcc ttc ggc gee tee eac eac gtg gcc tac ttt gag gcc 1152 
Glu Ala Ser Ala Phe Gly Ala Ser His His Val Ala Tyr Phe Glu Ala 
370 375 380 
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teg gcc aaa ctg cgt etc aae gtg gac gag get ttt gag cag ctg gtg 1200 
Ser Ala Lys Leu Arg Leu Asn Val Asp Glu Ala Phe Glu Gin Leu Val 
385 390 395 400 

egg get gtc egg aaa tac eag gaa eaa gag etc cca ceg age cct cec 1248 
Arg Ala Val Arg Lys Tyr Gin Glu Gin Glu Leu Pro Pro Ser Pro Pro 
405 410 415 

agt ggt ace cct tct aag aca age aae act ate cgt gtt ttc ttg ceg 1296 
Ser Gly Thr Pro Ser Lys Thr Ser Asn Thr lie Arg Val Phe Leu Pro 
420 425 430 

aac aag caa aga aca gtg gtc aat gtg ega aat gga atg age ttg cat 1344 
Asn Lys Gin Arg Thr Val Val Asn Val Arg Asn Gly Met Ser Leu His 
435 440 445 

gac tgc ett atg aaa gea etc aag gtg agg ggc ctg eaa cca gag age 1392 
Asp Cys Leu Met Lys Ala Leu Lys Val Arg Gly Leu Gin Pro Glu Ser 
450 455 460 

tgt gea gtg ttc aga ett etc eac gaa cae aaa ggt aaa aaa gea egc 1440 
Cys Ala Val Phe Arg Leu Leu His Glu His Lys Gly Lys Lys Ala Arg 
465 470 475 480 

tta gat tgg aat act gaa get gcg tct ttg att gga gaa gaa ett cae 1488 
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Leu Asp Trp Asn Thr Glu Ala Ala Ser Leu lie Gly Glu Glu Leu His 
485 490 495 

gta gat ttc ctg ggc ggc cgc atg gtg age aag ggc gag gag ctg ttc 1586 

Val Asp Phe Leu Gly Gly Arg Met Val Ser Lys Gly Glu Glu Leu Phe 

500 505 510 

acc ggg gtg gtg ccc ate ctg gtc gag ctg gac ggc gac gta aac ggc 1584 

Thr Gly Val Val Pro He Leu Val Glu Leu Asp Gly Asp Val Asn Gly 
515 520 525 

cac aag ttc age gtg tec ggc gag ggc gag ggc gat gcc acc tac ggc 1632 

His Lys Phe Ser Val Ser Gly Glu Gly Glu Gly Asp Ala Thr Tyr Gly 
530 535 540 

aag ctg acc ctg aag ttc ate tgc acc acc ggc aag ctg ccc gtg ccc 1680 

Lys Leu Thr Leu Lys Phe lie Cys Thr Thr Gly Lys Leu Pro Val Pro 
545 550 555 560 

tgg ccc acc etc gtg acc acc ctg acc tgg ggc gtg cag tgc ttc age 1728 

Trp Pro Thr Leu Val Thr Thr Leu Thr Trp Gly Val Gin Cys Phe Ser 
565 570 575 

cgc tac ccc gac cac atg aag cag cac gac ttc ttc aag tec gcc atg 1776 

Arg Tyr Pro Asp His Met Lys Gin His Asp Phe Phe Lys Ser Ala Met 

580 585 590 
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ccc gaa ggc tac gtc cag gag cgc acc ate ttc ttc aag gac gac ggc 1824 
Pro Glu Gly Tyr Val Gin Glu Arg Thr lie Phe Phe Lys Asp Asp Gly 
595 600 605 

aac tac aag acc cgc gcc gag gtg aag ttc gag ggc gac acc ctg gtg 1872 
Asn Tyr Lys Thr Arg Ala Glu Val Lys Phe Glu Gly Asp Thr Leu Val 
610 615 620 

aac cgc ate gag ctg aag ggc ate gac ttc aag gag gac ggc aac ate 1920 
Asn Arg lie Glu Leu Lys Gly He Asp Phe Lys Glu Asp Gly Asn He 
625 630 635 640 

ctg ggg cac aag ctg gag tac aac tac ate age cac aac gtc tat ate 1968 
Leu Gly His Lys Leu Glu Tyr Asn Tyr He Ser His Asn Val Tyr lie 
645 650 655 

acc gee gac aag cag aag aac ggc ate aag gee aac ttc aag ate cgc 2016 
Thr Ala Asp Lys Gin Lys Asn Gly lie Lys Ala Asn Phe Lys He Arg 
660 665 , 670 

cac aac ate gag gac ggc age gtg cag etc gee gac cac tac cag cag 2064 
His Asn He Glu Asp Gly Ser Val Gin Leu Ala Asp His Tyr Gin Gin 
675 680 685 - 

aac ace eee ate ggc gac ggc ccc gtg ctg ctg ccc gac aac cac tac 2112 
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Asn Thr Pro He Gly Asp Gly Pro Val Leu Leu Pro Asp Asn His Tyr 
690 695 700 

ttg age acc cag tec gee ctg age aaa gac cec aac gag aag cgc gat 2160 
Leu Ser Thr Gin Ser Ala Leu Ser Lys Asp Pro Asn Glu Lys Arg Asp 
705 710 715 720 

cac atg gtc ctg ctg gag ttc gtg acc gcc gee ggg ate act etc ggc 2208 
His Met Val Leu Leu Glu Phe Val Thr Ala Ala Gly He Thr Leu Gly 
725 730 735 

atg gae gag ctg tag 2223 
Met Asp Glu Leu 
740 

<210> 23 
<211> 740 
<212> PRT 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: Designed 

plasmid based on nucleotide sequences of human 
R-Ras, human c-Rafl, aequorea EYFP and aequorea 
ECFP 

<400> 23 
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Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu 

1 5 10 15 

Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly 

20 25 30 

Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He 

35 40 45 

Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr 

50 55 60 

Phe Gly Tyr Gly Leu Lys Cys Phe Ala Arg Tyr Pro Asp His Met Lys 
65 70 75 80 

Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu 

85 90 95 

Arg Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu 

100 105 110 

Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly 

115 120 125 

lie Asp Phe Lys Glu Asp Gly Asn lie Leu Gly His Lys Leu Glu Tyr 

130 135 140 

Asn Tyr Asn Ser His Asn Val Tyr He Met Ala Asp Lys Gin Lys Asn 
145 150 155 160 

Gly He Lys Val Asn Phe Lys He Arg His Asn He Glu Asp Gly Ser 

165 170 175 

Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp Gly 

180 185 190 

Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Tyr Gin Ser Ala Leu 
195 200 205 
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Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu Glu Phe 

210 215 220 

Val Thr Ala Ala Gly He Thr Leu Gly Met Asp Glu Leu Tyr Lys Leu 
225 230 235 240 

Glu Thr His Lys Leu Val Val Val Gly Gly Gly Gly Val Gly Lys Ser 

245 250 255 

Ala Leu Thr He Gin Phe lie Gin Ser Tyr Phe Val Ser Asp Tyr Asp 

260 265 270 

Pro Thr He Glu Asp Ser Tyr Thr Lys He Cys Ser Val Asp Gly He 

275 280 285 

Pro Ala Arg Leu Asp He Leu Asp Thr Ala Gly Gin Glu Glu Phe Gly 

290 295 300 

Ala Met Arg Glu Gin Tyr Met Arg Ala Gly His Gly Phe Leu Leu Val 
305 310 315 320 

Phe Ala He Asn Asp Arg Gin Ser Phe Asn Glu Val Gly Lys Leu Phe 

325 330 335 

Thr Gin He Leu Arg Val Lys Asp Arg Asp Asp Phe Pro Val Val Leu 

340 345 350 

Val Gly Asn Lys Ala Asp Leu Glu Ser Gin Arg Gin Val Pro Arg Ser 

355 360 365 

Gltj Ala Ser Ala Phe Gly Ala Ser His His Val Ala Tyr Phe Glu Ala 

370 375 380 

Ser Ala Lys Leu Arg Leu Asn Val Asp Glu Ala Phe Glu Gin Leu Val 
385 390 395 400 

Arg Ala Val Arg Lys Tyr Gin Glu Gin Glu Leu Pro Pro Ser Pro Pro 
405 410 415 
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Ser Gly Thr Pro Ser Lys Thr Ser Asn Thr He Arg Val 

420 425 
Asn Lys Gin Arg Thr Val Val Asn Val Arg Asn Gly Met 
435 440 445 

Asp Cys Leu Met Lys Ala Leu Lys Val Arg Gly Leu Gin 

450 455 460 

Cys Ala Val Phe Arg Leu Leu His Glu His Lys Gly Lys 
465 470 475 

Leu Asp Trp Asn Thr Glu Ala Ala Ser Leu He Gly Glu 

485 490 
Val Asp Phe Leu Gly Gly Arg Met Val Ser Lys Gly Glu 

500 505 
Thr Gly Val Val Pro lie Leu Val Glu Leu Asp Gly Asp 
515 520 525 

His Lys Phe Ser Val Ser Gly Glu Gly Glu Gly Asp Ala 

530 535 540 

Lys Leu Thr Leu Lys Phe He Cys Thr Thr Gly Lys Leu 
545 550 555 

Trp Pro Thr Leu Val Thr Thr Leu Thr Trp Gly Val Gin 

565 570 
Arg Tyr Pro Asp His Met Lys Gin His Asp Phe Phe Lys 

580 585 
Pro Glu Gly Tyr Val Gin Glu Arg Thr He Phe Phe Lys 
595 600 605 

Asn Tyr Lys Thr Arg Ala Glu Val Lys Phe Glu Gly Asp 
610 615 620 
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Phe Leu Pro 
430 

Ser Leu His 

Pro Glu Ser 

Lys Ala Arg 
480 

Glu Leu His 

495 
Glu Leu Phe 
510 

Val Asn Gly 

Thr Tyr Gly 

Pro Val Pro 
560 

Cys Phe Ser 

575 
Ser Ala Met 
590 

Asp Asp Gly 
Thr Leu Val 
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Asn Arg lie Glu Leu Lys Gly lie Asp Phe Lys Glu Asp Gly Asn He 
625 630 635 640 

Leu Gly His Lys Leu Glu Tyr Asn Tyr He Ser His Asn Val Tyr lie 

645 650 655 

Thr Ala Asp Lys Gin Lys Asn Gly lie Lys Ala Asn Phe Lys He Arg 

660 665 670 

His Asn He Glu Asp Gly Ser Val Gin Leu Ala Asp His Tyr Gin Gin 

675 680 685 

Asn Thr Pro He Gly Asp Gly Pro Val Leu Leu Pro Asp Asn His Tyr 

690 695 700 

Leu Ser Thr Gin Ser Ala Leu Ser Lys Asp Pro Asn Glu Lys Arg Asp 
705 710 715 720 

His Met Val Leu Leu Glu Phe Val Thr Ala Ala Gly He Thr Leu Gly 
725 730 735 

Met Asp Glu Leu 
740 



<210> 24 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed primer 
based on nucleotide sequence of human H-Ras 
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<400> 24 

ggaatcctct agagtggggt eg 22 



<210> 25 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed primer 
based on nucleotide sequence of human H-Ras 

<400> 25 

cgaccccact ctagaggatt cc 22 



<210> 26 
<211> 2223 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 

plasmid based on nucleotide sequences of human 
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H-Ras, human c-Rafl, aequorea EYFP and aequorea 
ECFP 

<220> 

<221> CDS 

<222> (1)..(2223) 

<400> 26 

atg gtg age aag ggc gag gag ctg ttc acc ggg gtg gtg ccc ate ctg 48 

Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu 
15 10 15 

gtc gag ctg gac ggc gac gta aac ggc cac aag ttc age gtg tec ggc 96 
Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly 
20 25 30 

gag ggc gag ggc gat gee acc tac ggc aag ctg acc ctg aag ttc ate 144 
Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He 
35 40 45 

tgc ace acc ggc aag ctg ccc gtg ccc tgg ccc acc etc gtg acc acc 192 
Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr 
50 55 60 

ttc ggc tac ggc ctg aag tgc ttc gee cgc tac ccc gac cac atg aag 240 
Phe Gly Tyr Gly Leu Lys Cys Phe Ala Arg Tyr Pro Asp His Met Lys 
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65 



70 



75 



80 



cag cac gac ttc ttc aag tec gcc atg ccc gaa ggc tac gtc cag gag 288 
Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu 

85 90 95 

cgc acc ate ttc ttc aag gac gac ggc aac tac aag acc cgc gcc gag 336 
Arg Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu 
100 105 110 

gtg aag ttc gag ggc gac acc etg gtg aac cgc ate gag ctg aag ggc 384 
Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly 
115 120 125 

ate gac ttc aag gag gac ggc aac ate etg ggg cac aag ctg gag tac 432 
lie Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu Tyr 
130 135 140 

aac tac aac age cac aac gtc tat ate atg gcc gac aag cag aag aac 480 
Asn Tyr Asn Ser His Asn Val Tyr He Met Ala Asp Lys Gin Lys Asn 
145 150 155 160 



ggc ate aag gtg aac ttc aag ate cgc cac aac ate gag gac ggc age 528 
Gly He Lys Val Asn Phe Lys He Arg His Asn He Glu Asp Gly Ser 
165 170 175 
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gtg cag etc gcc gac cac tac cag cag aac acc ccc ate ggc gae ggc 576 

Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro He Cly Asp Gly 
180 185 190 

cee gtg etg ctg cce gac aac eac tac etg age tac cag tec gcc ctg 624 

Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Tyr Gin Ser Ala Leu 
195 200 205 

age aaa gac ccc aac gag aag cge gat cac atg gte ctg ctg gag tte 672 

Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu Glu Phe 
210 215 220 

gtg ace gcc gcc ggg ate act etc ggc atg gae gag etg tac aag etc 720 

Val Thr Ala Ala Gly He Thr Leu Gly Met Asp Glu Leu Tyr Lys Leu 

225 230 235 240 

gag atg aeg gaa tat aag ctg gtg gtg gtg ggc gee ggc ggt gtg ggc 768 

Glu Met Thr Glu Tyr Lys Leu Val Val Val Gly Ala Gly Gly Val Gly 
245 250 255 

aag agt gcg ctg ace ate cag etg ate eag aac cat ttt gtg gae gaa 816 

Lys Ser Ala Leu Thr lie Gin Leu He Gin Asn His Phe Val Asp Glu 
260 265 270 

tac gac ccc act eta gag gat tec tac egg aag eag gtg gte att gat 864 

Tyr Asp Pro Thr Leu Glu Asp Ser Tyr Arg Lys Gin Val Val lie Asp 
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275 280 285 

ggg gag acg tgc ctg ttg gac ate ctg gat acc gcc ggc cag gag gag 912 
Gly Glu Thr Cys Leu Leu Asp He Leu Asp Thr Ala Gly Gin Glu Glu 
290 295 300 

tac age gee atg egg gae cag tac atg egc acc ggg gag ggc ttc ctg 960 
Tyr Ser Ala Met Arg Asp Gin Tyr Met Arg Thr Gly Glu Gly Phe Leu 
305 310 315 320 

tgt gtg ttt gcc ate aac aac acc aag tct ttt gag gac ate cae cag 1008 
Cys Val Phe Ala He Asn Asn Thr Lys Ser Phe Glu Asp He His Gin 
325 330 335 



tac agg gag cag ate aaa egg gtg aag gae teg gat gae gtg ecc atg 1056 
Tyr Arg Glu Gin He Lys Arg Val Lys Asp Ser Asp Asp Val Pro Met 
340 345 350 



gtg ctg gtg ggg aac aag tgt gae ctg get gea egc act gtg gaa tct 1104 
Val Leu Val Gly Asn Lys Cys Asp Leu Ala Ala Arg Thr Val Glu Ser 
355 360 365 

egg cag get cag gae etc gee cga age tac ggc ate ecc tac ate gag 1152 
Arg Gin Ala Gin Asp Leu Ala Arg Ser Tyr Gly He Pro Tyr He Glu 
370 375 380 
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acc teg gcc aag acc egg cag gga gtg gag gat gee tte tac acg ttg 1200 
Thr Ser Ala Lys Thr Arg Gin Gly Val Glu Asp Ala Phe Tyr Thr Leu 
385 390 395 400 

gtg egt gag ate egg eag cae aag ctg egg aag ctg aac gge tec gga 1248 
Val Arg Glu lie Arg Gin His Lys Leu Arg Lys Leu Asn Gly Ser Gly 
405 410 415 

ggt ggt aee cet tet aag aca age aae act ate egt gtt tte ttg ceg 1296 
Gly Gly Thr Pro Ser Lys Thr Ser Asn Thr He Arg Val Phe Leu Pro 
420 425 430 

aac aag caa aga aca gtg gtc aat gtg cga aat gga atg age ttg eat 1344 
Asn Lys Gin Arg Thr Val Val Asn Val Arg Asn Gly Met Ser Leu His 
435 440 445 

gae tge ctt atg aaa gca etc aag gtg agg gge ctg caa cca gag age 1392 
Asp Cys Leu Met Lys Ala Leu Lys Val Arg Gly Leu Cln Pro Glu Ser 
450 455 460 

tgt gca gtg tte aga ctt etc cae gaa cae aaa ggt aaa aaa gea cge 1440 
Cys Ala Val Phe Arg Leu Leu His Glu His Lys Gly Lys Lys Ala Arg 
465 470 475 480 

tta gat tgg aat act gaa get gcg tet ttg att gga gaa gaa ctt cac 1488 
Leu Asp Trp Asn Thr Glu Ala Ala Ser Leu He Gly Glu Glu Leu His 
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485 



490 



495 



gta gat ttc ctg ggc ggc cgc atg gtg age aag ggc gag gag ctg ttc 1536 

Val Asp Phe Leu Gly Gly Arg Met Val Ser Lys Gly Glu Glu Leu Phe 

500 505 510 

acc ggg gtg gtg ccc ate ctg gtc gag ctg gac ggc gac gta aac ggc 1584 

Thr Gly Val Val Pro He Leu Val Glu Leu Asp Gly Asp Val Asn Gly 

515 520 525 



cac aag ttc age gtg tec ggc gag ggc gag ggc gat gee acc tac ggc 1632 

His Lys Phe Ser Val Ser Gly Glu Gly Glu Gly Asp Ala Thr Tyr Gly 
530 535 540 

aag ctg acc ctg aag ttc ate tge ace ace ggc aag ctg ccc gtg ccc 1680 

Lys Leu Thr Leu Lys Phe He Cys Thr Thr Gly Lys Leu Pro Val Pro 
545 550 555 560 



tgg ccc ace etc gtg acc ace ctg ace tgg ggc gtg cag tge ttc age 1728 
Trp Pro Thr Leu Val Thr Thr Leu Thr Trp Gly Val Gin Cys Phe Ser 
565 570 575 

cgc tac ccc gac cac atg aag cag cac gae ttc ttc aag tec gee atg 1776 
Arg Tyr Pro Asp His Met Lys Gin His Asp Phe Phe Lys Ser Ala Met 
580 585 590 
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ccc gaa ggc tac gtc cag gag cgc acc ate ttc ttc aag gac gac ggc 1824 
Pro Glu Cly Tyr Val Cln Clu Arg Thr He Phe Phe Lys Asp Asp Gly 
595 600 605 

aac tac aag acc cgc gcc gag gtg aag ttc gag ggc gac acc ctg gtg 1872 
Asn Tyr Lys Thr Arg Ala Glu Val Lys Phe Glu Gly Asp Thr Leu Val 
610 615 620 

aac cgc ate gag ctg aag ggc ate gac ttc aag gag gac ggc aac ate 1920 
Asn Arg lie Glu Leu Lys Gly He Asp Phe Lys Glu Asp Gly Asn lie 
625 630 635 640 

ctg ggg cac aag ctg gag tac aac tac ate age cac aac gtc tat ate 1968 
Leu Gly His Lys Leu Glu Tyr Asn Tyr He Ser His Asn Val Tyr He 
645 650 655 

ace gcc gac aag cag aag aac ggc ate aag gcc aac ttc aag ate cgc 2016 
Thr Ala Asp Lys Gin Lys Asn Gly He Lys Ala Asn Phe Lys lie Arg 
660 665 670 

cac aac ate gag gac ggc age gtg cag etc gcc gac cac tac cag cag 2064 
His Asn He Glu Asp Gly Ser Val Gin Leu Ala Asp His Tyr Gin Cln 
675 680 685 

aac acc ccc ate ggc gac ggc ccc gtg ctg ctg ccc gac aac cac tac 2112 
Asn Thr Pro He Gly Asp Gly Pro Val Leu Leu Pro Asp Asn His Tyr 
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ttg age acc cag tec gee ctg age aaa gac ecc aac gag aag cgc gat 2160 
Leu Ser Thr Gin Ser Ala Leu Ser Lys Asp Pro Asn Glu Lys Arg Asp 
705 710 715 720 

cac atg gtc ctg ctg gag ttc gtg acc gee gee ggg ate act etc ggc 2208 
His Met Val Leu Leu Glu Phe Val Thr Ala Ala Gly He Thr Leu Gly 
725 730 735 

atg gac gag ctg tag 2223 
Met Asp Glu Leu 
740 



<210> 27 
<211> 740 
<212> PRT 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: Designed 

plasmid based on nucleotide sequences of human 
H-Ras, human c-Rafl. aequorea EYFP and aequorea 
ECFP 

<400> 27 

Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu 
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1 5 10 15 

Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly 

20 25 30 

Glu Gly Glu Gly Asp Ala Thr tyr Gly Lys Leu Thr Leu Lys Phe lie 

35 40 45 

Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr 

50 55 60 

Phe Gly Tyr Gly Leu Lys Cys Phe Ala Arg Tyr Pro Asp His Met Lys 
65 70 75 80 

Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu 

85 90 95 

Arg Thr lie Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu 

100 105 no 

Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly 

115 120 125 

lie Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu Tyr 

130 135 140 

Asn Tyr Asn Ser His Asn Val Tyr lie Met Ala Asp Lys Gin Lys Asn 
145 150 155 160 

Gly He Lys Val Asn Phe Lys He Arg His Asn lie Glu Asp Gly Ser 

165 170 175 

Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro lie Gly Asp Gly 

180 185 190 

Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Tyr Gin Ser Ala Leu 

195 200 205 

Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu Glu Phe 
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210 215 220 

Val Thr Ala Ala Gly He Thr Leu Gly Met Asp Glu Leu Tyr Lys Leu 
225 230 235 240 

Glu Met Thr Glu Tyr Lys Leu Val Val Val Gly Ala Gly Gly Val Gly 

245 250 255 

Lys Ser Ala Leu Thr He Gin Leu He Gin Asn His Phe Val Asp Glu 

260 265 270 

Tyr Asp Pro Thr Leu Glu Asp Ser Tyr Arg Lys Gin Val Val He Asp 

275 280 285 

Gly Glu Thr Cys Leu Leu Asp He Leu Asp Thr Ala Gly Gin Glu Glu 

290 295 300 

Tyr Ser Ala Met Arg Asp Gin Tyr Met Arg Thr Gly Glu Gly Phe Leu 
305 310 315 320 

Cys Val Phe Ala He Asn Asn Thr Lys Ser Phe Glu Asp He His Gin 

325 330 335 

Tyr Arg Glu Gin He Lys Arg Val Lys Asp Ser Asp Asp Val Pro Met 

340 345 350 

Val Leu Val Gly Asn Lys Cys Asp Leu Ala Ala Arg Thr Val Glu Ser 

355 360 365 

Arg Gin Ala Gin Asp Leu Ala Arg Ser Tyr Gly He Pro Tyr He Glu 

370 375 380 

Thr Ser Ala Lys Thr Arg Gin Gly Val Glu Asp Ala Phe Tyr Thr Leu 
385 390 395 400 

Val Arg Glu He Arg Gin His Lys Leu Arg Lys Leu Asn Gly Ser Gly 

405 410 415 

Gly Gly Thr Pro Ser Lys Thr Ser Asn Thr He Arg Val Phe Leu Pro 
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420 425 430 

Asn Lys Gin Arg Thr Val Val Asn Val Arg Asn Gly Met Ser Leu His 

435 440 445 

Asp Cys Leu Met Lys Ala Leu Lys Val Arg Gly Leu Gin Pro Glu Ser 

450 455 460 

Cys Ala Val Phe Arg Leu Leu His Glu His Lys Gly Lys Lys Ala Arg 
465 470 475 480 

Leu Asp Trp Asn Thr Glu Ala Ala Ser Leu He Gly Glu Glu Leu His 

485 490 495 

Val Asp Phe Leu Gly Gly Arg Met Val Ser Lys Gly Glu Glu Leu Phe 

500 505 510 

Thr Gly Val Val Pro He Leu Val Glu Leu Asp Gly Asp Val Asn Gly 

515 520 525 

His Lys Phe Ser Val Ser Gly Glu Gly Glu Gly Asp Ala Thr Tyr Gly 

530 535 540 

Lys Leu Thr Leu Lys Phe He Cys Thr Thr Gly Lys Leu Pro Val Pro 
545 550 555 560 

Trp Pro Thr Leu Val Thr Thr Leu Thr Trp Gly Val Gin Cys Phe Ser 

565 570 575 

Arg Tyr Pro Asp His Met Lys Gin His Asp Phe Phe Lys Ser Ala Met 

580 585 590 

Pro Glu Gly Tyr Val Gin Glu Arg Thr He Phe Phe Lys Asp Asp Gly 

595 600 605 

Asn Tyr Lys Thr Arg Ala Glu Val Lys Phe Glu Gly Asp Thr Leu Val 

610 615 620 

Asn Arg He Glu Leu Lys Gly He Asp Phe Lys Glu Asp Gly Asn He 
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625 630 635 640 

Leu Gly His Lys Leu Glu Tyr Asn Tyr He Ser His Asn Val Tyr He 

645 650 655 

Thr Ala Asp Lys Gin Lys Asn Gly He Lys Ala Asn Phe Lys He Arg 

660 665 670 

His Asn He Glu Asp Gly Ser Val Gin Leu Ala Asp His Tyr Gin Gin 

675 680 685 

Asn Thr Pro He Gly Asp Gly Pro Val Leu Leu Pro Asp Asn His Tyr 

690 695 700 

Leu Ser Thr Gin Ser Ala Leu Ser Lys Asp Pro Asn Glu Lys Arg Asp 
705 710 715 720 

His Met Val Leu Leu Glu Phe Val Thr Ala Ala Gly He Thr Leu Gly 
725 730 735 

Met Asp Glu Leu 
740 



<210> 28 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed primer 
based on nucleotide sequence of human c-Rafl 
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<400> 28 

ctcgagcctt ctaagacaag caacact 27 

<210> 29 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Designed primer 
based on nucleotide sequence of aequorea ECFP 

<400> 29 

cgtcgccgtc cagctcgacc ag 22 
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